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How many kinds 
of engineer ? 


You may be a mining, mechanical, 























chemical, production, marine or aircrati 
engineer—concerned with jet engines, 
railways, ships, machine tools, chemical 
plant, boilers or coal cutters. But whatever * 
your industry, it is certain that nickel and 
nickel alloys already help to improve its 
efficiency. Applications range from gas turbine 
rotor blades to permanent magnets, and even in the 
present conditions, engineers are planning 

ahead for the days when supplies will be more 

free. If you have a design or production 

problem needing metals with special qualities, write 


for technical advice, which will be freely given. 


__ NICKEL <-> =" 


mono! &» THE MOND NICKEL COMPANY LIMITED - SUNDERLAND HOUSE - CURZON STREET - LONDON : Wl 
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LP -". OF ALL TYPES, including: 
POWER PLANT including :—Turbo Alternators + Diese| 5 


Transformers ¢ Steam Engines « Motor (y 
Gear and Modern Switchgear. 


PROCESS PLANT including :— Mixers ¢ Filter P esses , 
Extractors « Crushers and Disinje, 
Driers ¢ Ball Mills © Jackete: Pang 4 
Lined Vessels ¢ Vacuum ani! Reftigy 
Plant ¢ Distillation and Paint Machine 
PLASTICS MACHINERY including :—Presses ¢ Mixers ¢ !'umps eR 
Mills * Calenders. 

MACHINE TOOLS including :— Centre Lathes © Capstay 
Turret Lathes ¢ Millers ¢ Shipers « yy 
Grinders. 

CONTRACTORS’ PLANT including :— Cranes ¢ Excavators « Ty, 
Rollers ¢« Compressors ¢ Concrete 
Power Winches. 
BOILERS OF ALL SIZES including :—Cochran ¢ Economic ¢ Lang 
Vertical Cross Tube ¢ Vertical Multi-Ty 
Babcock and Wilcox Watertube. 
SHEET METAL MACHINERY including :—Power Presses ¢ Guillotine » 
Bending Rolls ¢ Press Brakes. 
STEEL OF ANY DESCRIPTION including :—Steel-Framed Buildings ¢ Tay 
all sizes ¢ Rails ¢ Railway Track and Acces 
Sections « Structural Steelwork ¢ Pipes & Fig 
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You see these Graiseleys everyw 


backing into awkward places, td 


yt 
Cheaper , than any other form of transport crane. son wero 


SEE OUR EXHIBIT day for about 3d. The single ha 


EQUIPMENT 





is used for forward and reversed 





braking and steering, so no ski 


necessary. There are no fumes 






WEW HORTICULTURAL noise. At night they are si 
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plugged in and forgotten. Thea 





matic cut-out switches off WH jor, 
a 24 


the batteries are charged. May ae 
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arrange a demonstration for you 





your nearest Graiseley service dep 






Wo wonder Thre are more Graiseloys iu daly use Thin all otfer makes combined 
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ETROVICK Induction Heating 


Materials melted by the eddy currents induced in 
them by applied H.F. or R.F. energy are free from 
the contaminating effects of fumes and the process 
can be carried out in vacuo if required. The 
range of Metrovick induction heating equipment 
covers the requirements of the research laboratory 
or the needs of full-scale production.  R.F. 
apparatus is available to melt charges weighing 
from a few grammes up to s0 pounds. H.F. 
equipments have been supplied by Metrovick for 
steel furnaces of 5-tons capacity powered by 
1,500 kW generators. Advice on any aspect of 
electric induction heating is available on request. 
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i NOTICE TO READERS 

|| All letters intended for insertion in ‘The Engineer’ or containing questions should be 
accompanied by the name and address of the writer, not necessarily for publication, 
but as a proof of good faith. No notice whatever can be taken of anonymous 
communications. No undertaking can be given to return drawings or manuscripts; 
correspondents are therefore requested to keep copies. 


SUBSCRIPTIONS 

U.K. & ABROAD £5. 10. 0. CANADA £5. 5. 0. annually including postage. 
| Every subscriber is entitled to one FREE copy of the BUYERS GUIDE as published 
i —extra copies 5s. each post free. 
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CLASSIFIED ADVERTISEMENTS 
LINEAGE RATE (Under 1 inch) :—2s. 6d. per line of 6 words. Minimum 10s. 


INCH RATE (i inch and over):—Rates per insertion per single column inch— 
1 insertion—30s. 6 insertions—27s. 13 insertions—26s. 26 insertions—25s. 


a! 
ROPOLITAN-VICKERS ELECTRICAL CO. LTD., TRAFFORD PK., MANCHESTER 17 


Member of the A.E.I. group of companies. 










USE OF BOX NUMBER: The charge is 2s. including the cost of re-addressing 
| replies, which are forwarded immediately on receipt. N.B. There is no Charge for 
| Box Nos. under “ Situations Wanted.” 


WORDING OF ADVERTISEMENTS: Approximately the first 25 letters of each 
| advertisement are set in heavy type. Advertisers are therefore advised to begin their 
|| advertisements with the words they want emphasized. 
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| Advertisements received by Mid-day Tuesday will appear in the issue of Friday the 
same week. Orders must be accompanied by a remittance. 
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PUBLIC APPOINTMENTS 





NORTHAMPTON POLYTECHNIC, 
ST. JOHN STREET, LONDON, E.C.1 





CIVIL AND MECHANICAL 
ENGINEERING DEPARTMENT 





8, LECTURER IN CIVIL ENGINEERING 





Applications are invited for the following appoint- 
SS: in m5 Civil and Mev.hanical Engineering 
partme: 

LECTURER IN CIVIL ENGINEERING SUB- 
JECTS, to be mainly concerned with the teaching of 
Civil Engineering Structures to Fi inal Noy sandend. 
Applicants should be suitably q 
and by practical experience. 

Salary £976 by £25 to £1088. 





PUBLIC APPOINTMENTS 





LONDON COUNTY COUNCIL 


POPLAR TECHNICAL COLLEGE,{E.14 





PRINCIPAL 





Applications invited for post of PRINCIPAL from 
Ist September. College has three departments— 
Electrical, Marine and Mechanical Engineerin 
providing full-time, part-time, day and evening 
courses to Higher National Certificate Standard. 
There is a secondary technical school of about 200 
boys. Engineering qualificatic ial, industrial 
and administrative - ar mary desirable. Salary 
scale £1240 by £50 to £1390, plus £36 or £48 London 
allowance.—Particulars and application forms for 
return by 28th March from Education one S 1), 
County Hall, S.E.1. (209.) 








Further particulars and forms of 
obtainable from the Secretary, to whom reins 
should be sent not later than 10th April. 


J. E. RICHARDSON, 
Ph.D., B.Eng., M.LE.E., 


E7687 Principal. 





BOURNEMOUTH EDUCATION 
COMMITTEE 
BOURNEMOUTH MUNICIPAL COLLEGE 
OF TECHNOLOGY AND COMMERCE 
Principal: M. L. YATES, M.A. (Com.), M.Sc. 
Tech., Ph.D., M.I.Mech.E. 





GRADE “A” ASSISTANT 





GRADE “A” ASSISTANT required for the 
Engineering Department to teach Engineering 
Science, Electrical Engineering, Engineering Drawing 
and Mathematics to Sl and S2 standard of the 
National Certificate and City and Guilds of London 
Institute courses. 

didates should have qualifications at least up 
to the standard of the Higher National Certificate in 
Electrical or Mechanical Engineering. 

Some industrial experience is required. Teaching 
experience, though desirable, is not essential. 

Salary will be in accordance with the Burnham 
Scale for Teachers in Establishments for Further 
Education, viz. : 

£415 by £18 to £670, together with Degree and 
Training Allowances. 

Application forms may be obtained from the 
Education Officer, Town Hall, Bournemouth, to 
whom they should be returned within fourteen days 
of the app of this adverti 


W. R. SMEDLEY, 
Education Officer. 





E7713 





MIDDLESBROUGH EDUCATION 
COMMITTEE 





CONSTANTINE TECHNICAL COLLEGE 
Principal : 
D. A. R. CLARK, M.Sc. (Tech.), M.I.Mech.E. 





LECTURERS AND ASSISTANT, GRADE B 





Applications are invited for the following full-time 
posts, duties to cx in Sep next :— 





(a) Mechanical Engineering, to teach theory and 
design of machines to Higher National Certificate 
and Diploma standard. 

(b) Structural Engineering, to teach civil and 
structural engineering subjects, in particular structural 
design in steel or reinforced concrete. Ability to 
teach higher surveying and/or geology would be an 
advantage. 

(c) Production Engineering, to teach up to Higher 
National Certificate standard. Ability to teach 
management study subjects desirable. 

ASSISTANT, Grade B, in Structural Engineering, 
to teach civil and structural engineering subjects to 
Higher National Certificate and Dipioma standard. 

Salary for the above posts in accordance with 
Burnham Technical Scale, namely : Lecturers, £940 
by £25 to £1040 ; Assistant, Grade B, £490 by £25 
to £765 (together with the usual allowances for 
Degree, training and industrial experience). 

Forms and particulars obtainable from Director 
of Education, Woodlands Road, Middlesbrough. 
Applications should be returned by 28th = 





LINCOLNSHIRE RIVER BOARD 





SEA DEFENCE WORKS 





APPOINTMENT OF ENGINEERS 





Applications are invited for the appointment of 
the undermentioned ENGINEERS in connection 
with the restoration of the sea defences in the River 
Board area. It is anticipated that the appointments 
— ned for a minimum oy of two F gece and the 

d will be to reside 





in the 
Eicnehentediesnen ome 
wit’ TWO SENIOR ENGINEERS, Grade A.P.T. 


2. FIVE JUNIOR ENGINEERS, Grade A.P.T. 
Ill, if successful applicants have passed Part A of the 
Associate Membership Examination of the Insti- 
tution of Civil Engineers, otherwise Grade A.P.T. I. 

Appointments will be subject to the provisions of 
the Local Government Superannuation Act, 1937, 
and to the passing of a medical examination. 

Applications, giving age, qualifications, full details 
of training, present position and salary, together with 
the names of two referees, should be submitted to the 
undersigned not later than 16th March, 1953. 


G. E. PHILLIPPO, 


an Clerk of the Board. 
ide Bargate, 
Boston. E7631 





NORTH THAMES GAS BOARD 





DRAWING-OFFICE 





DRAUGHTSMEN 





The following Drawing-Office Staff are required 
in the Chief Engineer’s Department :— 

(i) At Beckton, E.6, bromiey-by-Bow, E.3, Lea 
Bridge, E.10, Mill Hill, N.W.7, and Kensal Green, 
W.lv, DRAUGHTSMEN, experienced in the main- 
tenance of gas manufacturing and ancillary plant. 
Starting salary within the range £370- per 
annum. 

(ii) At Westminster, S.W. 

(a) SENIOR D DRAUGHTSMEN, experienced in 
the design of gas manufacturing and a plant, 
including steei-frame structures. Starting salary 
within the range £645-£795 per annum. 

(b) DRAUGHTSMEN, experienced in the layout 
and detailing of gas manufacturing and ancillary 
plant, including steel-frame structures. Starting 
salary within the range £520—-£695 per annum. 

(c) DRAUGHTSMEN, for detailing reinforced 
concrete structures. Experience in design would be 
an added advantage. Starting salary within the range 
£520-£695 per annum. 

All these appointments are ofa Permanent nature 
and successful did will d to join the 
staff pension scheme. Starting Salaries within the 
ranges mentioned will be dependent on age and 
qualifications. 

Applications, giving full particulars, should be 
sent to the Statt Controller, North T es Gas 

Board, 30, Kensington Church Street, London, W.8, 
to reach him not later than ten days after the publica- 
tion of this advertisement and quoting Reference 
666/63. E7692 








THE CEYLON FIRE INSURANCE 
ASSOCIATION 





ASSISTANT INSPECTOR 


The Ceylon Fire I A i invite 
applications from junior engineers for the post of 
ASSISTANT INSPECTOR. Applicants should be 
about 30 years of age and unmarried They must be 
technically qualified, holding mot less than the 
Ordinary National Certificate in Electrical Engineer- 
ing or its equivalent, and have received a compre- 
hensive general engineering apprenticeship in the 
electrical/mechanical fields. Practical experience in 
the wiring of buildings for both power and lighting 
installations, together with a good working know- 
ledge of the 1.E.E. Wiring Regulations essential. 
pie of sprinkler for buildings and ordinary 

‘or 


fire an ——-. 
The work is chiefly « d with 

drafting of reports on the condition of electrical) 
mec. and fire extinguishing equipment in tea 
Freee oy Sy yg be ms and details of terms of 
engagement from the Sec , Fire Officers’ Com- 
mittee (Foreign), 65, Watling treet, a La 4. 














,\USK RIVER BOARD 





APPOINTMENT OF ASSISTANT 
ENGINEERS 





ions are invited for the posts of TWO 
ASSISTANT ENGINEERS - Grade A.P.T. Lil 
(£525 by £15 to £570). The appointments will be 
subject to the National Scheme of Conditions of 
Service and to the Local Government Superannua- 
tion Act, 1937, and be terminable by one month’s 
notice on either side. 

Applicants should have had experience in land 
drainage works and should be competent surveyors 
and draughtsmen. 

_ Applications, giving age, qualifications and expe- 
ther with copies ig Eg recent testi- 
monials, should be add d d 
be received not later than the 2eun March, 1953. _ 


W. J. R. HOWELLS, 
Clerk to the Board. 
Cambria House, 


Caerleon, Mon, 
26th February, 1953. 





E7587 





MINISTRY OF SUPPLY 








Ministry of Supply require ENGINEER at Fort 
Halstead, Kent, to supervise design of test models and 
equipment, and operation and maintenance of large 
wind and water tunnels and other installations. 
Qualifications : British of British parentage ; recog- 
nised engineering apprenticeship ; Cor. Member Inst. 
Mech. Eng. or exempting qualifications ; 3 experience 
of mechanical plant design and operation ; some 
knowledge electrical drives and switchgear. Salary 
within £927-£1218 p.a. Appointment unestablished, 
but opportunities to compete for establishment may 
arise.—Application forms from M.O.L.N.S., Tech- 
= and Ac ge a | (K), 1 Bee sKins, Street, 

don, S juoting Closing 
date 3rd April, a toss. E7677 
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PUBLIC APPOINTMENTS 





ELECTRICITY CORPORATION OF 
NIGERIA 





CIVIL AND MECHANICAL 
ENGINEERS 


The Electricity Corporation of Nigeria is the 
Electricity Supply Authority for a and has the 
following vacancies on its staff. Normal tours 
would be eighteen to twenty-four months. Several 
of the posts will be permanent, subject to a satis- 
factory probationary period of three years’ service. 
Other posts are on contract terms and carry a 

atuity instead of pension. The salaries shown are 

asic and carry, in addition, an expatriation allow- 
ance of £180 per annum on basic salaries up to £770, 
£240 on salaries from £771 to £1089, and £270 on 
Salaries from £1090 to £1299. Salaries and allow- 
ances are paid monthly. Contract salaries are 
slightly higher and the -gremiy is payable in a lump 
sum on termination services, Accommodation 
will be available for every man appointed, usually in 
quarters furnished with hard furniture (for which a 
rental not exceeding 10 per cent of salary is charged). 
dical fitness 1. First-class air fares out and 
home for officer and wife, with assisted passages or 
U.K. maintenance allowance for up to two children 
under 16. Liberal leave on full pay. Outfit allow- 
ance of £60 upon first appointment. 

Forms of application and further particulars from 
the Liaison Officer, Electricity Corporation cf 
Nigeria, 11, Manchester Square, London, W.1. 

CIVIL ENGINEER, £660 by £40 to £1000 and by 
£50 to £1300 plus expatriation allowance. Cor- 
porate Membership of Inst. C.E. or inst. Struct. E., 
with preference for work in design and drawing- 
office, although there would be some field work. 
Salary commencing at a point in —_ commensurate 
with age, qualifications and experien 

MECHANICAL ENGINEERS (Grade II}. 
Two appointments in the scale £830 by £30 to £950 
— expatriation allowance. Young men with 

ational Certificates and Membership of the Insti- 
tute of Marine Engineers with good practical training 
will be considered for these posts. 

MECHANICAL ENGINEERS (Grade I). Two 
appointments in the scale £660 by £40 to £1000, 
thence by £50 to £1300 per annum, plus expatriation 
allowance. Starting point according to age, qualifica- 
tions and experience. E are 
Corporate Membership I.Mech.E. plus sound know- 
ledge and experience of sieam-raising plant, turbo- 
generators and internal combustion engines. 

MECHANICAL ENGINEERS (Grade II). Two 
appointments in the scale £985 by £35 to £1090 per 
annum, plus expatriation allowance, for thoroughly 
experienced men holding M/T First Class Certificate 
with diesel endorsement. E7586 











COUNTY BOROUGH OF 
DONCASTER 





WORKS DEPARTMENT 





ELECTRICAL ASSISTANT 





Applications are invited for the position of ELEC- 
TRICAL ASSISTANT in the above Smtr? at 
a salary in accordance with Grade A.P.T. of 
National Scales of Salaries (£670 rising to £735), 

Candidates must have had practical experience of 
domestic and industrial installation work and be 
capable of preparing esti and ift and 
supervising the carrying out of electrical installations 
and maintenance work in municipal buildings, works, 
schools and new housing schemes. 

Candidates should aiso have had experience of 





street lighting work and will be responsible, under the « 


Borough Surveyor, for works of installation and 
maintenance of street lighting, both electricity and 


gas. 
Education standard should be equivalent to 
Matriculation, and applicants should ssess the 
Higher National Certificate in Electrical Engineering. 
Written applications, stating age, educatiun, quali- 
fications and full details of experience, accompanied 
by copies of two recent Is, and d 
in their application whether to their knowledge they 
are related to any member of, or the holder of any 
senior office of, the Council, should reach under- 
signed not later than 3ist March, 1953. 


H. R. WORMALD, 





Town Clerk. 
Town Clerk’s Office, 
1, Priory Piace, Doncaster, 
4th March, 1953. E7700 





CIVIL SERVICE COMMISSION 





PROFESSIONAL ENGINEERS 





PROFESSIONAL ENGINEERS in various Gov- 
ernmentdepartments. The Civil Service Commissioners 
invite applications for about 150 pensionable posts in 


March 13 


PUBLIC APPOINTMEy, 
SS 
CAMEROONS DEVEL opy, 
CORPORATION 


_—.. 


BRITISH WEsT AFRICA 









MECHANICAL ENGINEER 


Came Develop Corpo 

for service in British West Ai rica, aM 
ENGINEER. Candidates mit MEC 
qualified both practically ang oan 
A.M.I.Mech.E. standard. ‘The duties 9" 
primarily the supervision of the Co, . ty 
and district workshops, dealing with then 
of light railway equipment wii.) both ste, 
locomotives ; engineering plant, includi 
and tractors with dozers ; other duti ng 
installation and maintenance « [ smajj path 
units and other eo s types ial, 





TPOTation 













35 years old and the a 
— Fag 3 £1190 to £1575, 
and with future prospects of pro 

scale. First-class passages ar. prone 4 
the Cameroons for officers and their yj . 
with free furnished accommodation durin’ 
in the Cameroons, A _ reasonable amoun 
lighting and fuel is provided and n : 
An outfit allowance of £80 is payable on first 
ment. Children’s allowances are Payable 
maximum of two, FS are required to g 
10 per cent. of their salary to a provident j 
Corporation contributes 15 per cent, Tours 
18 months with one week’s leave on full pa ‘ 
for ture month of service if the officer rd 
for further service, otherwise half this an, 






























— ee giving full particulars, in 
Rubber and en Agencies, Ltd., $2, 
Street, London, E.C.3, to be received not 
3ist March, 1953. Acknowledgement Will g 
made to applicants selected for further cop: 
This post is exempt from the requi 
Notification of Vacancies Order, 1952, 




















GREAT YARMOUTH 
WATERWORKS COMPany 





APPOINTMENT OF ENGINEER; 
ASSISTANT 





AP lications are invited for the post of 
NEERING ASSISTANT at a salary of £73; 
by annual increments of £25 to a maximum) 
per annum. The person appointed will be 
to bpm a —— examination = to cont 


icants “should be qualified civil ¢ 
ee preferably in works of water sy 
Applications, giving full particulars of ww, 
cations, training, experience (with dates), 
names of two persons to whom reference can be 
must once the un not later tha 


S. A. S. WALTON 
O.B.B., A.M.LCE., MAN, 


84, York Lane 
Great Y armouth, 
26th February, 1953. 


MERSEY DOCKS AND HAR#0 
BOARD 


JUNIOR ASSISTANT SUPERINTEND 
ENGINEER 


























Applications are invited for a JUNIOR 
TANT SUPERINTENDENT ENGINEER of 
dredgers, hoppers, floating cranes, pilot boats, 

An extra First Class Ministry of Transpon ( 
ficate and experience of ship repair work and 
engines will be an advantage. Salary, £3 
annum—age between 30 and 40 years. 

Applications should be addressed to the 
in-Chief, Mersey Docks and Harbour Boar, 
received not later than 28th March, 1953. 


R. J. HODG 
General Manager and Sec 
Dock Office, 


Liverpool, 3. E 


AIR MINISTRY 



























PRODUCTION ENGINEER 










Air Ministry require PRODUCTION ENGI 
as Assistant to Administrative Officer in Lo 
controlling technical direction of non-toxic gas p 
and as cylinders, 










a wide variety of engineering duties. 
may be accepted up to 30th September, 133, but an 
earlier closing date may be announced. 

Candidates must be under 35 on Ist Pg wd 1953, 
with extension for regular service in H.M. Forces and 
up to two years for permanent civil service. For the 
Post Office they must be at least 21, for the Ministry of 
Supply and Ministry of Civil Aviation at least 23, and 
for all other departments at least 25 on that date 

Generally a candidate must possess a University 
Degree in Engineering or be a Corporate Member of 
one of the pr 

= iy E 








Engineers, Electrical E 
or have passes in, or ms A and 
B of the corresponding ‘Associate Membership 
Examinations. E of high pro- 
fessional attainment, ‘but ro > the pose he qualifi- 
cations, may be admitted. For some posts Associate 
Fellowship of the Royal Aeronautical Society or an 
Honours Degree in Physics will be accep ted. 
Inclusive salary scale (men in preteen £628 (at - 
25) to £970. Starting salary according to age up t 
£875 at 34. Candidates entering below age 25 will 
~~ at salaries oc a from £429 at age 21 to £549 
Salaries of next 
heler grades are '6970-£1280 and £1331-£1536. 
Somewhat lower for women and in the provinces. 
Further particulars and application forms from 
+ — ————- og pe rang 3 | Trinidad 
ou: lington Street, London, W.1, quoting 
No. 385/53. E7725 

























including servicing, re air. Mininoum qual cal 
Corporate Mem ip of either Mechanica 
Chemical Engineering Institutions or B.Sc. (Eng 
= or Chemistry), Experience in P 
ially oxygen, nitrogen and carbon d 
a ministrative experience an advantage. 
scale, £628 to £970. Maximum starting : 

34 or over, £875. Liability for service ove 
Only natural born British subjects, preferably 
or over.—A —- forms from M.O. 
Technical and Scientific Register (K), Almack 
28, King Street, S.W.1, quoting F50/53A. 
date 3rd- April, 1953. Fi 












































LONDON COUNTY COUNG 






ASSISTANT RESIDENT ENGINEE 













ASSISTANT RESIDENT ENGINEER 
on construction of sedimentation tanks at Not 
Outfall Works, Beckton, E.6. Work entails ¢0 
tion of large Is and culverts in reial 
concrete on piled "foundations, pipelines, roa 
— up to £675, according to qualificatio 
rience. Application f form from C f 
(53/4 5/4), London (c unty Council, County Hal, 
next fourteen days. (i 
enad | 3) 
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East Coast Sea Defences 


IN a written reply to a Parliamentary question, 
on March Sth, Sir Thomas Dugdale, the Minister 
of Agriculture, gave some details of proposed 
sea defence measures on the East Coast. He 
said that nearly all the gaps had now been 
closed, and the defences were being strengthened 
to withstand the storms and high tides which 
might be encountered in the next few weeks. 
Sir Thomas said that he would like to pay a warm 
tribute to the river board engineers who had 
planned and directed the work, and to whom the 
country owed a great debt for their untiring 
energy and resourcefulness, Between now and 
the autumn, he continued, 1000 miles of coastline 
had to be made strong and ready to withstand 
the tides and storms of next autumn and winter, 
so that in six or seven months work had to be 
carried out which would normally be spread over 
many years. The Government had decided to 
pay the full cost of all sea defence works under- 
taken before the end of September that were 
required to provide the same standard of pro- 
tection as existed before January 31st. Where 
important industrial plants or large numbers of 
dwelling-houses were affected, Sir Thomas went 
on, greater protection had to be given than 
existed before, and in such cases an appropriate 
rate of grant was to be negotiated with the river 
board. While the work of strengthening the sea 
walls was going on continuously, he said, his 
department and the river boards were working 
speedily together in completing plans for more 
permanent works and putting them into execu- 
tion. Sir Thomas emphasised that there must 
be no delay in acting, when plans were ready ; 
a Bill was to be introduced shortly to give river 
boards special emergency powers until the end 
of this year to acquire land for erecting sea 
defences and flood embankments and, where 
necessary, for securing clay or other materials to 
build them. 


A Standard for Tinplate 


For some time past suggestions have been 
advanced concerning the desirability of a British 
Standard for tinplate. The first discussions took 
place in the early part of the last war and a draft 
specification was then prepared. But the 
shortage of tinplate and other factors made the 
issue of a standard undesirable. Immediately 
after the war the matter was again discussed, but 
as the tinplate industry had then just started a 
major reorganisation, it was decided to defer 
action to a later date. Recently, a conference to 
discuss the matter has been held. It was organised 
by the British Standards Institution and was 
attended by representatives of the British Tin 
Box Manufacturers’ Federation, the Ministry of 
Supply, the Board of Trade, the British Iron and 
Steel Federation, and the Tinplate Conference. 
There were also present representatives of other 
trade organisations concerned with the rnanufac- 
ture and use of tinplate. The users stressed the 
importance of reducing wastage which resulted 
from faulty material, and the need for greater 
accuracy in manufacture. It was argued that 
improvements on the part of the users could only 
be brought about by the supply of satisfactory 
tinplate, and that it was necessary, therefore, that 
generally recognised standards should be drawn 
up. In addition, it was thought that the pack- 
aging of tinplate was an aspect that ought to be 
given careful consideration as present practice 
was often below a satisfactory standard. Repre- 
sentatives of the tinplate industry pointed out 
that, although the reorganisation of the industry 
had made considerable advances, it was not yet 
complete, and that some time must elapse before 
it could be completed. Nevertheless, the con- 





THE ENGINEER 


Marcu 13, 1953 


ference decided that the machinery for the 
preparation of a British Standard for tinplate 
should be set in motion without delay, it being 
appreciated that some time must elapse before 
such a standard would be ready for publication. 
By then, it was hoped, the reorganisation of the 
tinplate industry would be such that it would be 
possible to implement the requirements of the 
standard to the satisfaction of all parties. 


Defence Production 


On Thursday of last week, the House of 
Commons debated the “‘ Statement on Defence, 
1953,”” which was published as a White Paper a 
few weeks ago. In the course of a speech opening 
the debate, the Prime Minister, Mr. Winston 
Churchill, said that defence production could be 
divided into three stages. The first stage was of 
research and development, over most of which 
field work was proceeding well, the results being 
extremely encouraging. The third and last 
stage was what was called flow production, 
which meant the flow production of those 
weapons whose design had been more or less 
finalised. The rate of deliveries of aircraft and 
equipment of that class was in most cases satis- 
factory and up to expectations. Between the 
stages of development and flow production, the 
Prime Minister continued, there was an inter- 
mediate stage in which, in order to save time, 
production had to be started notwithstanding the 
fact that the design was not fully settled.. During 
that stage modifications in design had to be 
introduced both in the tooling-up period and 
even later in the period when production had 
already started. In consequence of the grow- 
ing application of new inventions and the 
increasing rapidity of obsolescence, the practice 
of going into production off the drawing board, 
which still involved a _ risk, was becoming 
almost a normal procedure. The Prime Minister 
went on to point out that the time taken to cure 
defects which revealed themselves in the tests 
and trials of prototype aircraft and specialised 
military equipment varied greatly from case to 
case, and that it was not possible, therefore, to 
generalise about progress in the intermediate 
stage. But he assured the House that the 
Government would seek tirelessly the correct 
solution of this ‘‘ ever-varying problem,” and 
that it was very much aware of the importance 
both of designing new weapons and of getting 
them as rapidly as possible into the hands of the 
troops. 


British Assistance for the Colombo Plan 


THE latest reports made by the Council for 
Technical Co-operation for South-East Asia 
give some details of the part being played by 
Great Britain in assisting under-developed 
countries to take an increasing share in the 
work of their own development. It is stated 
that, for training projects which have already 
cost the participating countries £1,300,000, 
Great Britain has provided fifty-three experts 
out of the total of 137 made available to coun- 
tries in the area. In addition, 252 trainees, 
out of a total of 840, have been received for 
instruction in this country. The experts who 
have gone out from this country are advising 
on the carrying out of many development schemes 
and on training equipment and the services 
of consulting engineers have been made available 
wherever they have been required in the vast 
area of South-East Asia. Among the experts 
are two senior engineers who are engaged 
upon work concerned with the construction of 
power houses and dams. The trainees already 


received in this country include engineering 


students from India, forestry and oil technology 
students from Ceylon, and five Indonesians who 
are studying labour welfare methods. The 
British Government has also received requests 
from countries in thg area for the supply of 
equipment and books for technical training 
and research, which are valued at over £1,000,000. 
Some of this material has already been supplied 
and other items, such as machinery for the 
Institute of Technology at Kharagpur, Calcutta, 
are on the way. Another matter mentioned by 
the Council is that a senior inspector from the 
British Ministry of Education has recently 
reported on a plan to establish technical high 
schools in Pakistan. As a result, this country 
has undertaken to supply equipment and books 
for nine schools. 


A Revised Road Policy 


THE standing joint committee of the Royal 
Automobile Club, the Automobile Association, 
and the Royal Scottish Automobile Club, has 
published a booklet entitled “‘ The Case for a 
Revised Road Policy,” in which “‘ the deplorable 
inadequacy of the British road system is force- 
fully emphasised by facts, figures and the public 
statements of spokesmen of successive Govern- 
ments.” The booklet is mainly concerned with 
the small expenditure on roads in relation to the 
high incidence of taxation upon motorists. 
Thus it reviews the history of the Road Fund, 
and gives figures showing how much of the 
revenue from motor vehicles has been spent on 
road works in various years. Amongst the many 
quotations and statistical illustrations given, 
it is pointed out that horse-drawn vehicles in 
1905 achieved higher average speeds in the prin- 
cipal London thoroughfares than motor vehicles 
did in 1949. The booklet may be obtained from 
the committee at 66, Whitcomb Street, London, 
W.C.2. 


The Financial Outlook of British Transport 


IN his’ speech at the official opening of the 
new carriage shed and sidings at Willesden on 
Monday last Lord Hurcomb, the chairman of 
the British Transport ‘‘»mmission, said that 
transport was nearing the end of a prolonged 
period of debate and controversy, during which 
“* due functioning,” as it was called in times of 
emergency, had not been markedly impaired. 
Some changes in organisation were ahead and 
some contraction of the undertaking would be 
demanded, but, Lord Hurcomb said, on more 
practicable lines than seemed likely a few 
months ago. In some important directions the 
work of the Commission had inevitably suffered 
from uncertainty and the prospect of changes, 
and a number of plans for the economical 
integration of services had necessarily been 
dropped or suspended. Lord Hurcomb pointed 
out that the deficits incurred in the three first 
formative years of the transport undertaking 
had led some people to regard its financial and 
trading position in a worse light than the facts 
justified. Much of the accumulated deficiency 
of the first three years had been due to delay in 
adjusting charges to meet drastic increases in 
expenditure over which the Commission had no 
control. But in 1951 financial equilibrium was 
reached and all the indications were that the 
Commission had succeeded in maintaining in 
1952 that equilibrium reached in the preceding 
year. This had been possible owing to the fact 
that some of the major increases in expenditure 
had only to be met very late in 1952. Without 
increases in fares and charges to cover these 
new burdens—costing some £32 million a year 
in the aggregate—it could not be expected that. 
equilibrium could be maintained in 1953. 
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Water Power in the Italian Alps 


No. V—{ Continued from page 340, March 6th ) 


Power for the city of Milan is partly supplied by the Azienda Elettrica Municipale 
di Milano. This publicly controlled body has planned a comprehensive exploitation 
of the headwaters of the Adda. The various schemes envisaged in this large-scale 
development are generally remote and at high altitudes in the mountains. The 
first of them to be completed, S. Giacomo dam, is probably the largest dam in 


Europe and is described in some detail. 


ART of Milan’s power supply has been 

obtained from municipally owned power 
stations since 1905. .The accompanying 
illustration, Fig. 27, gives details of the 
Azienda Elettrica Municipale di Milano’s 
hydro-electric power developments (it also 
has some thermal power stations in Milan), 
which, it will be observed, are situated on 
the upper part of the catchment of the Adda, 
upstream of the area of the Falck Company’s 
works described later on. Fig. 25 gives 
details of the power consumption in Milan, 
showing how much of it is supplied by the 
municipally controlled power stations. The 
municipality’s works of principal interest 
are the post-war ones, comprising the run- 
of-river power station at Lovero, and a very 
extensive development covering the head- 
waters of the Adda and its tributaries, of 
which the principal work so far constructed 
is the large gravity buttress dam of S. Gia- 
como di Fraele. 

Lovero power station is built in the steep 
hillside of the Adda valley, partly excavated 
from the rock. The facade of the building 
consists of four massive parabolic arches of 
mass concrete, carrying the roof and one of 
the crane rails of the machine room. The 
rest of the structure is in reinforced concrete 
with corresponding arches in the other 
wall of the machine room, separating it 
from the various other rooms and services 
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Fig. 25—Power Consumption in Milan 


behind. The slope of the hillside has been 
reinstated, by back-filling over the roof of 
the power station, which thus appears to 
be almost completely underground. Archi- 
tecturally the design is a very successful one, 
as shown in Fig. 26. In this area, run-of- 
river power stations have been built “ head 
to tail”? along the Adda, and the tail-race 
of Lovero power station leads into the fore- 
bay of the next development downstream. 
There are two Francis turbo-alternator sets 
installed, totalling 44MW, operating under a 
head of 110m and producing 150 million 
kWh annually. Generation was originally 
at 42 c/s, but the entire distribution system 
of the Azienda Elettrica was changed to 
50 c/s in 1952 and the machines at Lovero 
were designed so that they would be able to 
operate at both frequencies. This changeover 
to 50 c/s was part of a general reorganisation 
of the distribution system in Italy, which 
is now nearly complete in the north. 

Turning now to the developments centred 
on the headwaters of the Adda, Fig. 27 
shows diagrammatically the various reser- 
voirs and power stations involved. The 


work has been planned in several stages, of 
which the first involved S§. Giacomo di 
Fraele dam and its associated power station. 
The Forno dam and Braulio power station, 
now under construction, and serving S. 
Giacomo reservoir, are at high altitudes 
in difficult mountain country, whilst the 
lower developments, such as Premadio 
tunnel and power station, are scarcely more 
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easily accessible from the constructional 
point of view. Fig. 28 shows in plan Some 
of the higher elements of the whole scheme 
outlined in Fig. 27, and also shows the 
projected international developmen: of the 
Spol torrent in Switzerland, a trib itary of 
the Inn. Diversion of the headwaters of 
the Spol into S. Giacomo -di Frac‘e reser. 
voir may be noted and the creatio:. of the 
reservoir of Acqua del Gallo imn diately 
on the other side of the catchment bc .indg 
Thus there will be two reservoirs ir Italian 
territory supplying power stations in Switzer. 
land. The power station shown on the Adi 
will be built by the Montecatini Com)any, 
The legend accompanying Fig. 27 gives 
further details of the proposals for the 
upper Adige and its tributaries, shown jp 
Fig. 28. It will be seen that considerable 
storage has been provided at high altitudes 
thus satisfying one of the principal require. 
ments of an Alpine scheme of this sort, 


Fig. 26—Lovero Power Station 
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where the flow conditions of the higher 
s approximate to the curve of the 
Lys, shown in Fig. 4 ante. 

Prior to the design of the present compre- 
hensive three-stage project, the only develop- 
ment at high altitude was that of the Fraele- 
Viola power station, built in 1928. This 

wer station has an installed capacity of 
45MW ; the reservoir which supplies it is 
formed by a concrete gravity dam and is 
just downstream of the new dam. When 
the second stage of the project is built this 
dam will be submerged. 

§, Giacomo di Fraele dam is thought to be 
the largest dam so far built in Europe ; 
its volume is about 600,000 cubic metres, 
its length nearly 1km, and its maximum 
height about 90m. It was completed in 
1951 and is shown in Figs. 29, 30, 
31 and 34. As may be observed from the 
various illustrations, it is a gravity buttress 
dam with subsidiary sections of gravity 

design, closing the valleys of two tributaries 
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Fig. 28—International Development of the Spol 
which join the Adda at this point. Its 
design is on the same general lines as that 
of the Scais dam of the Falck Company 
(this dam is illustrated in a later part of this 
article ; it was built just before the war 
and appears to be the “ prototype” of the 
design adopted for S. Giacomo) and makes 
an interesting comparison with the “ hollow ” 
designs of the Edison Company and with 
gravity buttress designs of other countries, 
particularly with the dam at Loch Sloy in 
Scotland. 

It was also necessary to build a large 
cut-off trench in the moraine on one side of 
the reservoir at the end opposite the dam. 
This trench is shown in cross section in 
Fig. 33; it has a total length of 522-5m, 
with a small earth dam at one end for about 
100m, as shown in the illustration. 

Details of the sealing joints between ad- 
jacent buttresses of the dam are shown in 
Fig. 30. It may be observed that apart 
from these joints, adjacent faces of the 
buttresses were left plane and with a few 
millimetres between them, to permit slight 
relative movements due to settlement, and due 
to temperature changes experienced under the 
severe conditions met with at this altitude. 
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Fig. 30—Details of Buttress of S. Giacomo Dam 
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Fig. 31—S. Giacomo di Fraele Dam 


An impressive array 
of constructional plant 
was assembled at the 
dam site, which, as 
may be gathered, is 
somewhat remote and 
accessible only by 
one mountain road. 
Cement was brought 
in bulk containers, 
which were transport- 
ed first by rail and then 
up the Stelvio road on 
electrically powered 
lorries and, finally, by 
bicable ropeway. The 
municipality appar- 
ently found it cheaper 
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Fig. 29—Plan of S. Giacomo di Fraele Dam 








Fig. 32—S. Giacomo Power Station 
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to construct overhead power lines up the 
mountain road and to run electric lorries 
from them than to transport the cement by 
any other method. 

Aggregates were quarried near the site 
from “funnel” quarries and plant with a 
capacity of 120 cubic metres per hour was 
installed for washing, crushing and screening 
the aggregates. Stock piles of six grades 
of aggregate (maximum size 90mm _ to 
150mm) were formed, supplying a batching 
and mixing station where the materials 
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Fig. 33—Cut-off Trench—S. Giacomo Reservoir 


were weighed and mixed in one of four 
continuous mixers, each with a capacity 
of 40 cubic metres per hour. Two 15-ton 
cableways spanned the main part of the 
dam site, and most of the concrete was 
transferred from the mixers to the cableway 
skips for emplacement where required. 
The two cableways may be observed in 
Fig. 31; the structures shown half sub- 
merged in the reservoir originally supported 
the concrete batching and mixing station 
and other constructional plant. The up- 
stream face of the dam was faced with stone 
blocks as a protection against frost. The 
vertical construction joints of each buttress 
were of toothed form. 

Referring again to the plan, Fig. 29, it 
will be observed that there is a spillway 





THE ENGINEER 


at one side of the main dam ; it is closed by 
shutter-weir sluice gates and also incor- 
porates sluice gates and guard gates at the 
middle level of the reservoir. On the other 
side of the main dam there are two scour 
pipes at the bottom level, each controlled 
from a small tower on the dam, and leading 
to 48in diameter needle valves discharging 
into the rock bed of the Adda. The power 
station has a single generating set, with an 
intake from the centre of the dam, incor- 
porating a Francis turbine, alternator and 
pump each with a capacity of 5-3MW, and 
situated in a well, as shown in Fig. 34. 
The penstocks have been arranged so that 
water may be pumped from the lower 
reservoir of the old Fraele-Vicla scheme, 


( To be continued) 
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at times when surplus power is available 
and power may be generated during Peak 
load periods. The arrangement shown in 
the diagram permits the pump to work a 
full load whenever it is in operation, If 
sufficient surplus power is not AVailable 
for the pump to deliver its full rated quantity 
to the reservoir, part of the (fu!l rated) 
discharge is by-passed to the turbine to 
bring the power available up to the required 
amount. Thus the pump works at its maxi. 
mum efficiency over a range of values of the 
power available. This system of Using 
pump and turbine together was described 
in some detail, with reference to the Etzg 
power station in Switzerland, in our issue 
of February 22 and 29, 1952. 





Less Talk and More Effort 


URING the summer of 1944 a German 
flying-bomb exploded over the middle 
of the Zoological Gardens in Regent’s Park. 
The camels, storks and cranes were reported 
as having been quite unmoved. The inmates 
of the monkey-house, on the other hand, 
were upset for several hours afterwards. 
There is here something for us to ponder 
amid the welter of fallacies and paradoxes 
which reverberate through the ether and 
fill the news columns. It is the monkey- 
house which supplies the clamour and we 
should give heed to those devoted workers 
who, down the ages, have reminded us of 
the constant need to pull ourselves together 
and get on with our job. The basic thing to 
remember is that we are alive and that our 
most valuable possession is time. ‘“* Sed 
fugit interea, fugit irreparabile tempus” 
was Virgil’s word in the first century B.c. 
and our time, like his, is flying never to 
return. There are those who, while living in 
a sorely bedevilled and bewildered world, 
will not pause from clamour so that they 
may look into themselves to see what they 
are doing to help matters. The honest 
promotion of better times is a work which 
stands at the door of every individual and 
it will be found that the real “ go-getter ” 
he is who gets by giving himself. Lacordaire 
remarked that the characteristic of great 





Fig. 34—Dam and Power Station of S. Giacomo di Fraele 
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hearts is to discover the principal need of 
the time in which they live and to consecrate 
themselves to it. (“C’est le propre des 
grands ceurs de découvrir le principal 
besoin du temps ou ils vivent et de s'y 
consacrer.””) What is the principal need 
now? Is it not to assist in promoting 
better times by utilising our own to the best 
advantage without injustice ? There is a 
Swiss saying to the effect that he who does 
not find it worth his efforts to help to pro- 
mote better times is not good enough to 
benefit from better times. 

Surveying the situation to-day, only a 
fool would find grounds for complacency, 
Complacency—like wishful thinking—is bad 
enough in an individual : if it infects a mass 
then collapse is in sight. Probably there 
has never been an epoch in our industrial 
history when the need for each man to do 
his utmost was greater. This need is par- 
ticularly acute in what might be called the 
small things, and it extends over all indus- 
tries whether nationalised or not. No 
engineer, indeed no citizen, can read with- 
out concern, the report published recently 
on the derailment at Blea Moor last 
spring of a Glasgow to St. Pancras express 
train. Grievous it is that thirty-four people 
should be injured and great material damage 
done due to the loss of a split-pin allowing 
the front end of a brake rod on the engine 
tender to fall onthe track and wrench open 
the points. Humiliating rather than grie- 
vous was the reminder, by the Ministry of 
Transport inspector, that this serious accident 
““was the third case on British Railways 
attributable to a locomotive defect within a 
year.” Such a statement points to a falling- 
off in what we may call the amour propre 
of the maintenance men upon whom falls 
the honour of safeguarding their fellow 
citizens. We must not suppose that deteriora- 
tion in pride of craft is confined to any one 
category. It is a symptom prone to affect 
all of us and there is great present need for 
recognition of the fact that the morale of the 
British engineering industry needs to be 
intensified in all departments. There is a 
proverbial saying to the effect that a man’s 
real value is shown not by what he must 
do, but by what he actually does. This 
applies at all levels, from the chief executive 
to the canteen dish-washer. The efforts 
of many men can be prejudiced by the 
slackness of one, just as the best machinery 
can be severely damaged by negligence on 
the part of a packer. Any man who does 
not work up to a high standard is letting 
down his shop-mates just as a_ slipshod 
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layer lets down his side. In the 
eg the bad work is performed in 
ublic, the resentment being immediate and 
rndign. In the former case, while the 
offender may remain unknown, the harm 
done may be far-reaching. 

For a long time past the demand for goods 
has been such as to nourish a feeling that 
employment was | certain, irrespective of 
efforts. ‘This feeling has tended to dimi- 
nish the efforts of those people who have 
not realised that a time would surely come 
when, instead of there being a mass of 
buyers endeavouring to place orders, there 
would be a mass of sellers seeking to find 
outlets for their greatly augmented pro- 
duction. 

Let no one forget that we are up 
against the competition of able and indus- 
trious nations. This need not dishearten us, 
since British imagination and skill supported 
by concentration of effort at all levels cannot 
fail to hold its own. Certain it is that there 
was never a time when the call for honest 


THE ENGINEER 





industry was more clamant. We shall find 
strong encouragement in the fact that real 
achievements are always the result of indivi- 
dual effort. Nothing, it has been said, was 
ever done except by individuals. In all this 
we see the vital significance of using to the 
utmost the incomparable gift of time. It is 
now that we have to act and one of the most 
beneficent of all activities is activity directed 
to our own improvement. ‘“ Qui cessat 
esse melior’’ (wrote Cromwell in his Bible), 
“cessat esse bonus” (he who ceases to 
improve ceases to be good). Here is the 
foundation stone of true progress whether 
technical or social, and it must be laid by 
ourselves within ourselves. There is no 
political alchemy whereby collective improve- 
ment can be effected without individual 
effort, but we must be “ at it”’ now since there 
is no time to lose. It is related how the dying 
Balzac, told that he had only ten days to 
live, sat up in bed and exclaimed : ‘* What ! 
Ten days to live! Then there is time to 
write a book !” 


The Chesapeake Bay Bridge 


( By our American Correspondent ) 
No. I 


The Chesapeake Bay Bridge, one of the largest recent American bridge schemes, 
was opened to traffic on July 30, 1952. It forms an important link in the system 
of highways along the East Coast of the United States. The project extends over a 
considerable length, the shore-to-shore distance being 22,990ft, of which 21,286ft 
are covered by bridge structures, the suspension bridge over the main ship channel 


having a central span of 1600ft. 


HE bridge across the Chesapeake Bay 

between Kent Island, Queen Anne’s 
County, and Sandy Point, Anne Arundel 
County, in the State of Maryland, which is 
illustrated in Fig. 1, was built primarily to 
eliminate the barrier to motor traffic between 
the Eastern and Western parts of Maryland 
and to provide a route from the new Delaware 
Memorial Bridge (described in THE ENGINEER 
of August 1 and 8, 1952) to the South of the 
United States, through Maryland, which 
by-passes the congested areas of Baltimore 
and Washington D.C. In 1937, the Legisla- 
ture of Maryland authorised a comprehensive 
State plan for the construction of bridges or 
tunnels, with construction cost to be financed 
from the sale of revenue bonds payable solely 
from toll earnings from the structures. 
Acting under the terms of that legislation, 
the State Roads Commission requested a 
firm of consulting engineers to prepare an 
engineering report upon a primary bridge 
programme, to include four structures. 
Two of them, the bridges over the Susque- 
hanna and Potomac rivers, were constructed 
and opened to the public service in 1940. 
The programme at that time included the 
construction of the Chesapeake Bay bridge, 
provided that révenue bonds to underwrite 
its cost were issued prior to July 1, 1942, 
but further progress was halted with the war. 
However, in 1947, the Maryland Legislature 
passed a comprehensive Act for the improve- 
ment of the entire highway system of the 
State, including provisions for an additional 
or alternative method of financing and con- 
structing bridges, tunnels and motorways 
under a revenue bond procedure. 

Advice on the various aspects of bridge 
and tunnel crossings at Chesapeake Bay was 
received and considered by the State, and 
eventually a bridge rather than a tunnel was 
chosen. The Chesapeake Bay bridge is 
shown in plan in Fig, 2. Connecting with 
the existing approach highway to the former 
ferry terminal, U.S. Highway Route 50, 
about 1-09 miles north-west of the terminal, 


the bridge alignment is on a tangent to a 
point approximately 3200ft off the western 
shore, where a 1 deg. 40 min. curve with a 
length of 2870ft joins the main portion of the 
bridge, which continues on a tangent almost 
due east to the eastern shore, crossing the 
main sailing course down the bay at right 
angles. The eastern highway approach 
connects with U.S. Route 50 about | mile 
east of Stevensville. 

The adoption of such a curved bridge cross- 
ing was due to several factors. The original 
crossing proposed in 1938 was at the narrow 
part of the bay about 1 mile north of the 
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present site. This crossing was not approved 
by the U.S. Army Corps of Engineers 
because it would have placed the bridge too 
close to the 32 deg. turn in the sailing course 
for ships bound to and from Baltimore. 
The Corps of Engineers specified that south- 
bound vessels would have to complete their 
turns before heading under the bridge. These 
specifications placed the western bridge 
terminal down at its present site, but it still 
would have been possible to build the bridge 
in a straight line. This possibility was 
rejected because it would have meant a 
longer, more costly, suspension span over 
the main channel as the bridge would have 
crossed the channel diagonally. The other 
possibility—that the bridge should run 
straight across from the eastern shore, 
terminating south of Sandy Point—was ruled 
out because of inlets on that course, high 
land values, and the fact that this course 
would have interfered with certain wireless 
aerials of the U.S. Navy Academy and also 
would have necessitated the construction 
of an entirely new highway on the western 
shore. Thus, the curve was adopted as the 
final solution. It shortened the main 
suspension span, moving it more than a 
mile south of the turn in the sailing course, 
and allowed the bridge to cross the channel 
at right angles, hence permitting maximum 
clearance between the main bridge piers. 

The table overleaf lists the various 
structural elements of the bridge, beginning 
at the west abutment. 

The roadway of the bridge is 28ft wide 
between kerbs, thus affording ample width 
for two lanes of traffic to travel with safety 
and comfort at open highway speeds. The 
bridge was designed to carry 1500 vehicles 
per hour in each direction, or a total annual 
traffic of 8,500,000 vehicles. It has been 
estimated that the annual traffic in the first 
year of operation will be 1,100,000 vehicles ; 
by 1961 this figure is expected to increase to 
1,550,000. Should it become necessary for a 
disabled vehicle to park upon the bridge, the 
28ft width of roadway is sufficient to permit 
two lanes of traffic to by-pass the parked 
vehicle conveniently at controlled speeds. 
Emergency footways, lft 6in wide, and 


collision kerbs and railings have been pro- 
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vided on each side of the roadway. Theroad- a distance of 7227-19ft; at this point a cut which may be noted near the eastem § piers 
way deck consists of reinforced concrete for 2000ft vertical curve connects the 1-9 per shore is a natural channel generally believed § 30 ar 
the beam spans and reinforced lightweight cent descending gradient with a 0-30 per to have been the prehistoric bed of the Snare 
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vertical curves, having a total length of between fenders. 
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Fig. 4—Typical ‘* Potomac ”’ Piers 


reasonable certainty, and the possibility of 
unknown undesirable conditions had been 
largely eliminated before work was started. 
To furnish more detailed data for design 
purposes the driving of test piles was also 
undertaken. 


SUBSTRUCTURE WORK 


To accelerate the construction of the bridge 

a number of substructure contractors were 
employed. Beginning at the west abutment, 
the Booth and Flinn Company, of Pittsburgh, 
Pennsylvania, built the west abutment and 
bents 1 to 29 inclusive. Proceeding east- 
ward, the next contract covered the building, 
within conventional open cofferdams, of 
piers 1 to 10 inclusive and was awarded to 
the Merritt-Chapman and Scott Corporation, 
of New York City. The construction of 
piers 11 to 22 inclusive, as well as of piers 29, 
30 and 31, was in the hands of the Frederick 
Snare Corporation, of New York City. All 
of these piers were of the unusual “‘ Potomac ” 
caisson design, which will be described in 
detail below. This company also received 
a separate contract for the construction of 
the two suspension bridge anchorage piers, 
23 and 28, by the open cofferdam method. 
The suspension bridge tower piers, 25 and 26, 
and side piers, 24 and 27, were built by 
J. Rich Steers, Incorporated, of New York 
City, using “‘ Potomac ”’ caissons. A second 
contract awarded to the Merritt-Chapman 
and Scott Corporation comprised the con- 
struction of piers 32 to 40 inclusive, which 
also were of the “‘ Potomac ” caisson design. 
A third contract held by the same firm 
covered the construction of piers 41 to 57 
inclusive, built within conventional open 
cofferdams. Further eastward, the Baltimore 
Contractors, Incorporated, of Baltimore, 
received a contract for the building of bents 30 
to 65 inclusive and of the east abutment. The 
causeway embankment running inland from 
the east abutment was built by C. J. Langen- 
felder and Son, Incorporated, of Baltimore. 
The work involved in all but the first and last- 
mentioned contracts was carried out with the 
aid of floating equipment. 

Altogether, the bridge foundation com- 
prised fifty-five major piers as well as the two 
Suspension bridge anchorages. Of these 
fifty-five piers, twenty-seven were of con- 
ventional design and were constructed in open 
cofferdams. In the case of each pier a steel 
sheet piling cofferdam was driven, braced, 
sealed with tremie concrete, and then de- 
watered, and the pier itself concreted in the dry. 
All these piers rest on H-section steel piles. 

The remaining twenty-eight major bridge 


piers were constructed with the aid of per- 
Manent steel moulds or caissons and con- 


stitute probably the most interesting engineer- 
ing aspect of thé bridge substructure. This 
design was developed by the consulting 
engineers and is known as the “‘ Potomac ” 
pier, having first been used in the construc- 
tion of the Potomac River bridge in 1939. 
Such piers do not require a cofferdam, 
concrete being poured into permanent steel 
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moulds having a bell-bottomed shape. The 
accompanying drawings, Fig. 4, indicate the 
design of two representative “‘ Potomac” 
piers, one being a four-bell and the other 
one a two-bell unit. One of the latter is 
shown prior to sinking in Fig. 3. These 
steel moulds were fabricated at the Key 
Highway yard of the Bethlehem Steel Com- 
pany at Baltimore and were delivered to the 
substructure contractors with all reinforcing 
steel assembled in place. The moulds were 
made of jin steel plate and strengthened 
with a protective plate from elevation 
—5ft to +5ft. The individual dimensions 
varied according to the loads carried by 
each pier and the depth at which they were 
founded. Pier 27, an example of a two-bell 
pier, has two cylindrical legs 13ft 6in in 
diameter at 39ft centres. At the bottom 
they bell out to a 35ft diameter for the lower 
10ft. The two legs are connected by a double 
steel diaphragm wall 6ft thick, extending 
from the top of the bell section at —55ft 
up to —10ft elevation. This particular pier 
mould is 70ft in height, with its bottom at 
—65ft and its top at +5ft elevation. Timber 
shuttering was added to carry the pier mould 
from +5ft to +20ft elevation after the steel 
mould had been placed and filled up to 
—8ft elevation with tremie concrete. In 
general, the contractors followed the pier 
construction method suggested by the con- 





Fig. 6—Concrete Pour at ‘‘ Potomac ”’ Pier 
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Fig. 7—Pile Driving Gear at Anchorage Pier Cofferdam 


sulting engineers, except for a slight variation 
substituting 14in diameter steel pipe piles 
with walls jin thick for the timber piles 
which were originally specified for the dredged 
pier sites. It was thus possible to reduce to 
eight the number of piles required to support 
the bottom timber mould or “mat” in 
almost every case. In the first instance, the 
soft mud at each pier site was removed by 
dredging to a depth of 13ft below the bay 
bottom, which was equivalent to about 
3ft below the specified bottom level of the 
pier. Then the 14in o.d. pipe piles, from 
25ft to SOft long, were driven to support 
the bottom mould, the steel pier moulds and 
the first pour of tremie concrete. Usually 
eight pipe piles sufficed for a two-bell pier 
and sixteen for a four-bell pier, but as many 
as forty were driven at one pier site. Divers 
cut off the piles to level and then fastened 
grillage beams across their tops. Spigots 
had been welded to these 12in “‘ H ’-beams 
to allow them to slip easily into the pipe 
piles. Bolted connections held the frame- 
work together in a sturdy assembly to sup- 
port the bottom mould. 

This laminated timber and steel mould or 
platform: was made up on shore, with open- 
ings left in its flat surface for inserting and 
driving the steel foundation piles for the 





pier. The openings were framed with steel 
plate and each was clearly marked with 
raised white numerals to aid the diver in 
steering the bearing piles into the right 
aperture. Sight towers were erected from 
the platform deck to extend above the sur- 
face of the water during the sinking. One 
such sight tower proved sufficient for a two- 
bell platform, while two were erected for the 
larger four-bell ones; a pair of floating 
derricks lowered the “ mat” into position, 
the sight towers serving as a guide for line 
and distance. Controls were established 
throughout the sinking from survey plat- 
forms set up across the bay parallel to the 
bridge piers. Divers bolted the “ mat” to 
the steel grillage on top of the pipe piles and 
then cut away the sight towers, which were 
no longer needed. The “ mat” or platform 
was then ready to serve its purpose, acting 
both as a bottom mould for the pier and as a 
template for driving the steel foundation 
piles. From twenty-four to 104 14in “ H ”’- 
section piles were driven for each pier, the 
maximum length being 80ft. First a vertical 
pile was driven to locate the platform and 
the remaining piles were either vertical or 
raked at 1 in 4or1in6. Great precision was 
required in setting these piles, as the 14in 
“H ”-sections had to slide through a tem- 
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Fig. 8—Details of Cable Anchorage Housings 
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plate opening of only 16in. Instruments 
survey platforms gave the line, steel tg ' 
from these control points established the 
distance and a Sperry gyro-compass op the 
driving gear checked the angle in relation to 
pile was to be driven. Final adjustment; 
the centre line of the bridge, to which the raked 
however, came from the diver, who Buided 
the tip of the pile into the prope: opening 
The heavy underwater pile-driving hamme, 
averaged fifty-five blows per minute. Afte, 
the piles were driven divers again went down 
and cut them off to level, when necessary 
which was usually 10ft to 15ft above the top 
of the “* mat.” 

On completion of pile-driving, the per. 
manent steel pier moulds were lowered int 
position over the pile tops from derrick 
barges. This also involved a close fit, sings 
there was only a 10in clearance between the 
edge piles and the reinforcing steel inside the 
mould. The smaller two-bell moulds were 
lowered in one piece, but the larger two and 
four-bell moulds came in several picces that 
were bolted together underwater by the 
divers. Fig. 5 shows part of the four-bel| 
mould for Pier 25 being lowered into position, 
The openings around the piles at the hole 
in the “‘ mat” were blocked off with ste¢| 
plates and the pier was thus ready for the 
first tremie concrete sealing pour. 

As shown in Fig. 6, concreting was done 
from a floating plant, comprising a barge on 
which were two mixers with a capacity of 8) 
cubic yards an hour. The first tremie concrete 
pour was to a minimum depth of 5ft. The 
top of this lift was cleaned off and mor 
tremie concrete was placed until the —8f 
level was reached in the moulds. Then the 
bells were dewatered and concrete placed in 




























moulds at +5ft. From +5ft to the tops of 






used, with concrete work extending up to 
+20ft. Above this level the steel tower 
frames supporting the spans were subse- 
quently erected under the superstructure 
contract. The final step in the pier work was 
backfilling with sand up to the level of the 
bay bottom. 

The construction of the large suspension 
bridge anchorage piers, 23 and 28, was 
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pottom was removed down to a stratum of 
sand. This excavation was then back- 
filled with sand through which the piles 
were driven. At pier 23 the mud and silt 
removed averaged 20ft in depth from the 
pottom of the bay at —44ft to the sand line 
at —O4ft. In deeper water at pier 28 an 
average of 58ft of mud and silt was taken 
out from the bay bottom, at —57ft, down to 
firm sand, at— 125ft. 

The cofferdams which were built for the 
two anchorage piers measured 150ft by 78ft. 
The cofierdam for pier 23 was built first. 
spaced around the perimeter at 6ft centres 
were 75{t long, 36in, 170 lb per foot, broad- 
flanged-beam master piles, with their tops 
at +7ft and bottoms at —67-1ft minimum 
depth. The master pile in each corner of 
the cofferdam was a steel girder 5ft deep by 
75ft long, and weighing 17 tons. The vertical 
master piles were backed at every fourth pile 
with raked auxiliary piles. Before these 
master piles were driven, sheet piling sections 
of the same length were split down the 
middle, and the half pieces were welded 
to each side of the outer flange of the master 
piles. The composite section was then 
driven as One unit with a McKiernan-Terry 
“$10” hammer. Between these master 
pile sections were panels made up of three 
sheet piles that were driven on an arc curving 
inward with a 7ft 7in radius. This piling 
was driven with a “* 10-B-2 ” hammer. 

In the deeper cofferdam for pier 28, the 
master piles were 36in, 300lb per foot, 
broad-flanged beams, and the corner pile 
girders weighed 27 tons each. Over the tops 
of the master piles, down the two long sides 
of each cofferdam, 2lin broad-flanged beams 
were placed for the support of rail sections. 
As shown in Fig. 7, the rails carried a gantry 
on which a revolving pile driving unit was 
mounted to drive all the foundation piles 
in the pier. These 600 14in, 102 1b 
per foot, H-section bearing piles, most of 
them raked, were driven with an “ S-10” 
hammer. Their tops are at —34ft and their 
bottoms at —101ft, with a 30ft minimum 
penetration into the original sand stratum 
of the bay bottom. 

The cofferdam for pier 23 was excavated 
down to —52ft, but the piles were driven 
through the water. The tremie seal in this 
pier is 17ft thick, from —35ft to —S2ft. 
Pier 28 had a 20ft tremie seal, from —44ft 
to —64ft. Above the tremie seals, all con- 
crete was poured in the dry. Immediately 
over the tremie concrete is a solid 5ft block 
ona slight setback. The rest of the anchorage 
piers were built in cells, with the main por- 
tions going up to +20ft and the rear columns 
up to +90ft.. Structural details of the cable 
anchorage housings above —27ft are shown 
in the accompanying drawing, Fig. 8. 

Perhaps the most difficult problems encoun- 
tered during the construction of the bridge 
foundation were those caused by the elements. 
The long, open bay was windswept for much 
of the time, the water was rough and the 
currents swift. Fog and mists often closed 
in, making contact with the many piers 
difficult and hazardous. Storms came up 
rapidly, sometimes with little or no warning. 
A hurricane in November, 1950, caused the 
disappearance of a barge load of master 
piles for one of the anchorages. The con- 
tractor enlisted the aid of an aircraft equipped 
with a magnetometer for searching, since 
this lost barge might easily have become a 
navigation hazard. The aircraft was able to 
get an indication about 7 miles from the 
bridge site. The contractor was given 

co-ordinates of the spot and set out buoys. 
The area was dragged and all the piles were 
recovered, but the barge was never found. 
(To be concluded) 
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7T50kW Open-Cycle Ga 


Turbine 


The 750k W/1000k W gas turbine described in this article is now in series production 
at the Lincoln Works of Ruston and Hornsby, Ltd. It is based on the company’s 
original 750kW unit which has successfully undergone an extensive development 
programme. The unit works on an open cycle using a single unlined “ elbow” 
combustion chamber, the advantages of which are described, and it can operate with 
or without a heat exchanger when it is rated at 750kW and 1000kW respectively. 


T= gas turbine now working in conjunction 
with the peat-burning equipment described 
in our last issue, is basically the same unit which 
the manufacturers, Ruston and Hornsby, Ltd., 
has now under series production. This unit is 
designated the ‘“‘TA” design and was demon- 
strated during our recent visit to the Lincoln 
works. 

The decision to install manufacturing facilities 
was taken in 1950 as a result of the inquiries 
received during the endurance running of the 
original Ruston 750kW unit. The “TA” unit 
has substantially the same output and the basic 
thermodynamic design has been retained, though 
slight modifications in the relative flow areas of 
the compressor and turbines were made to 
improve the matching of these components. 
When running with its heat exchanger the unit 


On the original Ruston. turbine the twin 
combustion chambers showed a tendency to 
instability between the outlet temperatures of 
the two chambers, and a single elbow combustion 
chamber arrangement has been adopted for the 
“TA” turbine, which also simplifies the design. 

Design and: development work on elbow 
combustion chambers commenced in 1945, 
and Fig. 2 illustrates the latest chamber to be 
built, which is suitable for the “TA” engine. 
This design takes advantage of the fact that many 
industrial gas turbine layouts have at least one 
right-angled bend between the compressor exit 
and the turbine inlet, particularly when a heat 
exchanger is fitted, and this bend produces a 
pressure loss, due to turbulence, which might 
well be controlled and utilised to assist combus- 
tion. The entry is rectangular in cross section 





Fig. 1—Ruston *‘ TA ’’ Gas Turbine 


is rated at 750kW and is rated at 1000kW 
maximum in a non-recuperative form. The 
initial two machines have now been completed 
at the Lincoln Works while subsequent units 
are in an advanced stage of manufacture. These 
turbines are destined for a range of applications 
extending from base load generation of power— 
in some cases with waste heat recovery—to 
standby and portable duties. Although designed 
essentially for complete reliability during the 
continuous full-load service conditions required 
in industry, its modest size and weight also make 
the ‘“‘ TA ” attractive for mobile applications. 

The nature of the inquiries for this unit 
indicated that if standardisation on the main 
turbine components was to be attained it must 
be possible to operate both with and without a 
heat exchanger, and also to assemble the main 
ducts at inlet and exit from the compressor and 
turbines facing in any direction. These require- 
ments have been satisfied in the ‘‘ TA” design, 
in which it is possible to phase the ducts round 
the centre line in steps of 15 deg. 


and a supply of air is picked off, for primary 
combustion. This air is distributed evenly 
through an annular throat formed between the 
thistle-shaped bowl and the conical diffuser, 
thus producing a ring vortex as shown. The 
location of the burner minimises the amount of 
heat it. picks up, and also gives good access. 
The fuel spray is arranged so that its path is in 
the opposite direction to that of the incoming 
air in order to give high scrubbing velocity and 
good mixing. Combustion is initiated in the 
primary bowl and proceeds in the diffuser. 

The dilution air is deflected into left and 
right-hand vortices (one of which is shown in 
Fig. 2) by a centrally placed, adjustable cut 
water in the remaining portion of the rectangular 
entry. These vortices serve the purpose of obtain- 
ing gradual dilution without chilling since the 
centrifugal tendency is to throw the cold air on 
to the flame tube wall, thus giving a measure of 
internal cooling. However, the interaction of 
the two opposing vortices gradually reduces the 
strength of the centrifugal field until it finally 
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breaks down into large-scale turbulence and gives 
good mixing, a good outlet temperature distribu- 
tion and little residual swirl. 

Originally, for atmospheric testing and also 
for pressure testing on small-scale models, no 
outer casing was fitfed and such a construction 
would be satisfactory for small engines. How- 
ever, for larger chambers a pressure carrying 
casing of mild steel was incorporated and some 
of the air was allowed to pass through the annular 
space between the two casings at relatively low- 
velocity to act as insulation. In the heat 
exchanger engines this air is likely to reach 
temperatures of 400 deg. Cent. before admission 
and so a lagging-filled metal box has been 
fitted inside the pressure casing. This serves the 
dual purpose of a radiation shield and an 
insulator, so reducing the heat flow to the outside, 
which is more serious from the nuisance point 
of view than from structural considerations or 
those of economy. 

The combustion chamber has been developed 
to operate on a variety of boiler oils, including 
the Admiralty reference fuels, ‘‘ Mothball ” and 
“Tarmac,” which it will burn satisfactorily. 
Later development work has centred on the case 
of an engine where no heat exchanger is fitted 
and the combustion chamber inlet temperature 
is that of compressor exit. Satisfactory com- 
bustion can be obtained under these conditions, 
with minor adjustments to the various settings. 
It is stated, however, that the problems of using 
boiler oils in gas turbines do not centre around 
the combustion chamber. 

More recently work has been devoted to the 
combustion of other fuels, and tests: have shown 
that relatively pure methane produces little 
difficulty apart from the fact that the stability 
limits obtainable in practice are not as wide as 
with liquid fuels in heterogeneous dispersion. 
Other tests have been carried out on a gas con- 
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Fig. 2—Elbow Combustion Chamber 


taining 24 to 27 per cent carbon monoxide, 2 per 
cent hydrogen and the remainder incombustible, 
giving a calorific value of about 85 to 95 B.Th.U. 
per cubic foot, and these have shown that such 
a gas can be burnt satisfactorily in a combustion 
chamber of the elbow layout, although the 
burner arrangements have to be amended 
appreciably owing to the greater volume of fuel 
gas. It has been shown that the “ chemically 
correct ’” mixture strength with this gas is about 
1-5 volumes of gas to one of air. Dual-fuel 
operation is possible with this combustion 
system. 

Investigations are being carried out on various 
air blast and air-assisted burners, the latter 
incorporating a fairly normal fuel swirler in 
addition to the air blast. It is hoped in this way 
to extend the range of fuel flows over which 
satisfactory atomisation can be obtained without 
using a high pressure, which is of particular 
importance when coal tar fuels have to be 
pumped. Before passing on to other details of 
the ““ TA” turbine mention should be made of 
certain long-term research combustion problems. 
A major item at the present time is an investiga- 
tion on the original 750kW machine into the 
problems of burning boiler oils in gas turbines. 
Tests have been carried out to determine the 
rates of corrosion and deposition experienced 
by the highest temperature blading, and work 








THE ENGINEER 


has lately turned to the use of additives to inhibit 
either corrosion or deposition or both. The 
co-operation of Government research establish- 
ments and of various private firms has been of 
great assistance in these tests. The programme 
envisaged is a fairly lengthy one and no results 
can be made available at the present time, but 
tests being carried out at present are intended to 
check the results of laboratory experiments and 
solve the practical difficulties of full-scale 
operation. 

A turbine rig is now being built which is 
designed to run on water instead of air in order 
to reduce the power required. This rig is intended 
to be used in connection with future designs of 
turbine blading and it is hoped that, in spite of 
the change in working fluid, the three-dimensional 
nature of the flow will give complementary data 
to that already obtained on the wind tunnel 
cascade tests. Work is being carried out also 
on cooled turbines, including the use of sweat- 
cooled metal walls. 

As the single combustion chamber is an 
external part of the “‘ TA ” turbine, it is a simple 
matter to change this component to suit differing 
operating requirements. The first “TA” 
turbines are fitted with Shell louvre-wall com- 
bustion chambers (Fig. 3), but the Ruston elbow 
combustion chamber is being fitted to a numter of 
subsequent units. 

Both the Shell and Ruston combustion 
chambers have been designed so as to be suitable 
for operating either with or without a heat 
exchanger in the circuit, and to be satisfactory 
for fuels ranging from natural gas to heavy 
boiler fuels. 


CONSTRUCTIONAL DETAILS 


Structurally, the “TA” turbine may be 
regarded as consisting of two self-contained 
units—the gas generator (or charging set), con- 
sisting of the compressor 
and its associated tur- 
bine, and the power 
turbine and gearbox unit. 
Each of these units 
is completely ‘“ verte- 
brate,” with the result 
that the rotors and stat- 
ors of the compressor 
and turbines are located 
to each other through 
very short internal 
structural paths, and not 
through the bed-plate. 
Normal installations can 
be completed rapidly as 
a result of this detail, 
while in portable ap- 
plications, or where 
doubtful foundations 
must be used, no dam- 
age will be done if 
the plant is supported 
unevenly. The only 
connection between the gas generator section 
of the plant and the output turbine unit is a 
short annular gas duct, one end of which is 
rigidly bolted to the power turbine stator, while 
at the other end a piston ring joint is provided, 
allowing for axial and radial expansion. 

The gas generator itself is positively located 
by a double pin joint at the turbine end, whilst 
the front of the compressor is supported by a 
resilient plate which accommodates the small 
axial expansion of the unit relative to its 
underbed. 

The “TA” turbine in its non-recuperative 
form as demonstrated is illustrated in Fig. 1, and 
shows the arrangement applicable to those sites 
where the turbine is required to be installed 
entirely above ground level. It will be noted 
that the combustion chamber is mounted along- 
side the compressor casing, a consideration which 
affords greater accessibility for all components. 

In the exhaust duct, developed after a series 
of model tests, a satisfactory combination has 
been achieved of low-pressure loss with a duct 
shape which leaves the casing of the reduction 
gear fully accessible. Arrangements have been 
made in the design of the standard gear casing 
to provide a range of different output speeds, 
including 1500 r.p.m. and 1800 r.p.m., suitable 
respectively for 50c/s and 60c/s alternators, and 
a direct drive from the turbine at 6000 r.p.m. 
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can also be provided, the latter bei 
venient speed for driving rotary 
compressors. 

Compressor.—The _ thirteen-stage xia} floy 
compressor is identical in aerodynamic desi 
and in its basic mechanical construct '»n to a 
fitted on the original Ruston gas tur‘ine, The 
air inlet casing is now in the form c’ a sip 
piece casting which can be phased road to an, 
of twenty-four optional positions to me. differ; 4 
installation requirements without inter ring wit 
the bearing arrangements. By liftin= the to 
half of the compressor stator casing the Poa 
pressor rotor can be removed wi hout the 
necessity of disconnecting any ducting. 

At the delivery end of the compresso; a Curved 
diffuser passage has been used, from \vhich the 
air is collected in a spirally shaped duc, Span. 
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ning the entry to this duct, a number «/{ turning 
vanes have been fitted, which also act «s stress. 
carrying members and which locate “.cCurately 





the bearing housing relative to the COMpressor 
stator. 

Turbines.—Each turbine is secured tc its shaft 
by means of a high-tensile steel bolt having a 
conical head, which is recessed into the dig 
profile. This construction removes al! excres. 
cences and permits the use of a single-piec 
connecting duct between the turbines, which 
can be slid out of position after the top half of 
the power turbine stator has been removed (Fig, 4), 
The discs in both turbines are machined from g 
high chromium ferritic steel. The form of 
“fir tree” serrations is identical for both com. 
pressor and power turbines, except that one 
additional serration is used to carry the load of 
the larger blades used in the power turbine, 

Cooling System.—More extensive use has 
been made of the cooling principles applied to 
the original Ruston gas turbine, which are stated 
to have proved very successful, and all parts of 
the machine between the combustion chamber 
and the final exhaust are now made in a double. 
skin cooled construction. 

Cooling air is bled from the compressor at 
three points. A low-pressure flow from the 
annulus opposite the eighth stage rotor blades 
is the principal feed, supplying air for cooling 
the high-pressure turbine inlet casing and both 
turbine stators, as well as for cooling the power 
turbine rotor. In addition, a small high-pressure 
air feed is led by a straight internal pipe, from 
the compressor outlet to the front face of the 
high-pressure turbine disc. This flow escapes 
over the turbine blade roots, and by forming a 
boundary layer of cold air round the periphery 
substantially reduces the rate of heat transfer 
into the turbine discs. A further cooling air 
feed taken from the eleventh stage rotor blades 
passes down the compressor rotor and through 
the hollow cardan shaft which connects this to 
its turbine. Here, it divides into two flows, one 
of which passes between the turbine discs and 
escapes over the roots of the second stage rotor 
blades, thus reinforcing the boundary layer of 
cold air provided by the high-pressure feed just 
mentioned. The remainder. of the air passing 
down the turbine shaft flows through the hollow 
turbine securing bolt and provides a cooling 
blanket over the rear face of the high-pressure 
turbine. 

By the use of three separate air feeds taken 
from different stages in the compressor as 
described, the lowest pressure necessary to 
circulate the cooling air is used in each case, thus 
resulting in the minimum loss of power. Some 
of the cooling air is also usefully employed during 
expansion through the subsequent stages of the 
turbines. 

Reduction Gear.—A Stoechicht epicyclic reduc- 
tion gear is used, -the internal components of 
which are manufactured in this country by W. H. 
Allen, Sons and Co., Ltd. The drive is taken 
from the power turbine, through a welded tubular 
shaft and a flexible muff coupling to the hardened 
and ground double helical sunwheel, which is 
fully floating. Three hardened and ground 
planet gears mesh with the sunwheel and with 
two flexibly mounted annulii. The planet 
assembly of the gear is mounted on two white- 
metal-lined bearings, which are bored at the 
same setting as the remaining bearings in the 
gear case, ensuring extreme accuracy. At the 
output end of the gear a bearing of massive 
proportions has been provided, which has 
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sufficient area to support half the weight of the 
heaviest driven machinery to which the turbine 
is ever likely to be connected. Normally, when 
the driven machinery is @ generator, a Single 
estal bearing only is required, which is 
laced on the side remote from the turbine. 
To prevent any bending moment being developed 
as a result of inaccurate lining up between the 
two bearings in the reduction gear and this 
estal bearing, a lubricated flexible coupling 
js included as a standard fitting in the 
tion gear. 
aoe cases where the driven machine has 
two bearings, the flexible coupling just mentioned 
jg retained, and a further coupling is fitted 
adjacent to the driven machinery, thus providing 
a fully floating cardan shaft. It is stated that a 
limited amount of end play is provided in the 
coupling fitted within the gear case, which can 
accommodate any small axial movements should 
these take place under running conditions. | ; 
The turbine auxiliaries comprising lubricating 
oil pump, fuel pump, governor, emergency over- 
speed governor, tachometer and hours counter, 
are all driven from the front extremity of the 
planet assembly by the spur gear train. , 
The design of the reduction gear makes it 
readily accessible, and the whole of the running 
gear can be lifted out of the casing without 
disturbing the driven machinery or the output 
turbine, by removing the top cover and dis- 
connecting the input and output flexible couplings, 


CONTROL SYSTEM 


As speed and ease of starting are important 
considerations for standby or portable plants, 
the control unit has been designed to be fully 
automatic for these applications, or manually 
controlled for those installations where automatic 
starting is not required. This starting control 
brings the turbine from rest up to its running 
speed, after which the speed or load is under the 
control of the turbine governor. Owing to the 
variety of fuels for which the ‘‘ TA” turbine is 
already being supplied, the construction of the 
control unit and governor is such that by the 





Fig. 3—Inner Lining of Louvre Wall Combustion 
Chamber 


substitution of relatively few parts, either unit 
can be adapted to handle any of these fuels, 
Since the main fuel and lubricating oil pumps are 
mechanically driven from the gearbox, auxiliary 
electrically driven pumps are required for 
Starting, 

The control unit itself consists of a fuel control 
Section and an electrical switching section, both 
of which are actuated simultaneously either by 
handwheel or, in the case of automatic units, by 
a constant-speed motor. Basically, the fuel 
section is an adjustable relief valve, the spring of 
which is compressed by a plunger actuated by 
the turbine lubricating oil. In its movement, 
this plunger successively uncovers ports leading 
to the igniter and the main burner, supplying 
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fuel to these points at the appropriate stages of 
the starting cycle. No movement of the plunger 
can take place until the lubricating oil pressure 
has reached 10 1b per square inch. Should an 
oil failure occur while the turbine is running 
springs return the plunger to its initial position, 
where it actuates a contact which switches on 
the motor driving the auxiliary lubricating oil 





Fig. 4—Power Turbine with Half Stator Casing 
Removed 


pump, thus ensuring a supply of lubricant to the 
bearings while the rotors run down to rest. 

The speed governor employs the centrifugal 
principle and operates through a_ hydraulic 
servo mechanism, which varies the pressure of 
fuel, whether liquid or gaseous, supplied to the 
combustion chamber. The speed-load charac- 
teristic of the governor can be adjusted from 
isochronous control, which is often preferred 
where the set is running as an isolated unit, to 
the droop characteristic which is appropriate 
where a number of power units are operating 
in parallel. This adjustment is made by a screw 
on the governor body, and can be altered while 
the turbine is under load. 

As in the starting control, the governor fuel 
control is spring biased so as to be inoperative 
when the lubricating oil pressure falls below 
10 Ib per square inch. If a slight reduction from 
its normal value of 20 lb per square inch occurs 
in the lubricating oil pressure, the governor is so 
arranged that it is impossible to obtain the 
maximum fuel throughput corresponding to full 
load, though the set will operate normally at 
lower loads, unless a further fall of lubricating 
oil pressure takes place. 

Production.—The running demonstrations of 
these two gas turbines were followed by a short 
tour of the machine shop and the assembly 
floor allocated for the batch, production pro- 
gramme. 

In view of the strictly commercial nature of 
the project and the large variety in size and shape 
of the components of one turbine, the company 
has, where practicable, adapted standard 
machine tools, thus ensuring flexibility in 
method and allowing for rapid expansion of 
output. A case in point relates to the machining 
operations involved on the two sections of the 
cast iron compressor casing. As the rotor disc 
assembly is cylindrical, the stator blade tenon 
grooves have to be located and machined in a 
tapered casing to precision limits. A standard 
centre lathe has been adapted for these opera- 
tions, the casing being mounted on an adaptor 
plate and the original saddle being modified to 
carry a boring assembly of the company’s own 
design. On this assembly there is mounted a 
boring bar carrying a turret tool post which is 
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fitted with accurate indexing arrangements. 

In order to cope with the present production 
requirements a battery of machine tools has been 
laid out in one bay entirely devoted to blade 
making. There are thirty-odd machining opera- 
tions involved in the production of a single 
turbine blade and while most of these are carried 
out using special fixtures and cutters on standard 
machine tools, for certain operations special 
machines have been installed. Amongst these we 
noted three-spindle horizontal hydro-copying 
millers of Swiss manufacture. Each spindle 
arbor on these machines can carry three cutters, 
so that one machine can accommodate up to nine 
workpieces for certain operations on the profile. 
Table movement to impart the blade profile is 
hydraulically controlled by a roller following a 
master blade. 

All turbine rotor blades are machined from 
Nimonic “ 80A” whilst the stators are from 
Nimonic “ 80.” Limits on the blade profiles are 
maintained to -+0-0025in. The intermediate 
compressor rotor and stator blades are machined 
from EN.56A bar, but the inlet and exit stators 
are precision cast by the “‘ Lost Wax ”’ process in 
22/12 chromium-nickel steel. 

Another machine tool recently delivered is a 
vertical surface broaching machine. The fir tree 
grooves in the rim of the discs are rough and 
finished from the solid at one set-up with three 
broaches. The blade roots are bevelled at a 
previous operation and then the fir tree shape 
is formed at a single pass of the broach. 

After assembly the turbine rotors are ground 
over the blade tips to give the correct clearance. 
For this operation the blade tips are supported 
by plasticine to prevent chatter. 

Allocation.—Of the units already allocated, 
three are destined for the Air Ministry. These 
are arranged to burn any distillate fuel oil and 
to be coupled to a 3-3kV, 50-cycle alternator. 
Each set is mounted on an integral base and 
arranged to break into three separate com- 
ponents, each complete with rollers for wheeling 
into an aircraft and flying to site. That for the 
Kuwait Oil Company is to drive a crude oil pump 
and is to burn natural gas. This turbine is to be 
installed in the crude oil gathering centre at 





Fig. 5—Inlet Duct Model 


Kuwait for pumping oil to the coast, where it is 
loaded on tankers. 

Another standard “TA” machine without 
heat exchanger, coupled to an 11kV alternator 
and exhausting into waste heat boiler, is being 
supplied to the Crittall Manufacturing Company, 
Ltd. Coal tar fuel will be used for this installa- 
tion and the exhaust gas from the turbine is to be 
ducted to a high-pressure hot water boiler, the 
output of which will be used for process work and 
space heating. When the heat requirements are 
in excess of the gas turbine output auxiliary oil 
burners in the boiler are brought into action to 
supplement the output. The turbine or boiler 
can be used independently of each other, if 
desired. 

An installation arranged to burn coal tar fuel 
and to produce power and process heat has also 
been ordered. Control of the heat output is 
achieved by fitting a heat exchanger into the 
cycle. As the heat required from the boiler is 
reduced, larger quantities of the turbine exhaust 
are passed through the heat exchanger, the outlet 
from which is also ducted to the boiler, so main- 
taining a high overall efficiency even though the 
heating load is reduced. 
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Soil Failures in a Railway Cutting 


No. I 


Two large slips recently occurred on 


the down side of the British Railways 


Western Region Main line to the West of England. Both slips occurred where the 
line passes in cutting through the Reading Beds, where they are thinly overlain by 


pebble gravel. 
to repair them are described here. 


fy of the most extensive slips which have 
been dealt with by the Western Region of 
British Railways during the past ten years 
occurred recently at Twyford and Sonning. The 
slip at Twyford was due to the existence of a sand 
layer 11ft below rail level and 36ft below the 
original ground level. This sand layer was 
covered by an impermeable clay stratum, and 
during the heavy rainfall early in 1951 a hydro- 
Static pressure was induced in it, sufficient to 
reduce the strength of the sand to such an extent 
that the cutting slope failed. Three tracks at the 
foot of the slope were pushed upwards and out- 
wards and a large crack developed at the top of 
the cutting. The slip was remedied by keying 
the slipping mass to the stable stratum below it, 
by excavating to a level below the sand layer 
and back filling the holes with dry stone, thus 
forming buttresses. The hydrostatic pressure 
was relieved by allowing the subsoil water to 


enter the track drainage before it reached a 
dangerous level. Slips due to the existence of a 
permeable layer subject to hydrostatic pressure, 
overlain by clay, have been noted before, but the 
slip at Twyford was the first of them to be en- 
countered in the Western Region. 

At Sonning, though the natural strata were 
very similar, the slip was not profoundly in- 
fluenced by the hydrostatic pressure in the sand 
layer. The cause of failure in this case was a sand 
layer, curved in section, in the shape and position 
of a typical circular slip. The remedial measures 
adopted were very similar to those at Twyford. 


THE TwyYFoRD SLIP 


The first signs of the Twyford slip were noted 
on the nearest track, the down main line from 
Paddington to Reading. The movement, which 
was, of course, immediately corrected, consisted 
of lifting of the track and slewing towards the 
opposite side of the cutting, accompanied by 
movement of the dry stone wall, the extent of 
which, up to March, 1952, can be judged from 
the illustration Fig. 1. On inspection of the top 
of the slope, a crack about 13ft back from the 
edge could be seen, which eventually formed a 
small “ cliff face” about 3ft. high. The deep- 
seated nature of the slip was evident from the 
movement of a telegraph pole within the slip 


Fig. 1—The Twyford Slip 


The somewhat unusual causes of the slips and the measures used 


area. Sighting along the line of poles, this one 
could be seen to lean away from the tracks, thus 
indicating that the slip plane was below the 
bottom of the pole. 

The method employed in the soil mechanics 
investigation of this slip was to take one detailed 
geological cross section at the worst point. This 
approach was preferred to taking two or three 
sections of indifferent accuracy, the total number 
of test holes being limited by the urgency of the 
work. The boring tackle was the normal post 
hole auger and the undisturbed samples were 
tested either by the unconfined method or by a 
triaxial compression machine. The results of the 
tests are indicated in Fig. 4. The angle of shearing 
resistance of the sand was found from a shear 
box test. 

The cutting when first constructed had a slope 
of 1 : 3, the strata penetrated being typical of 
the Reading Beds, i.e. alluvial material deposited 































































during the Tertiary era. Below the top soil there 
was a 10ft layer of coarse gravel and sand, 
followed by a stiff, dry clay mottled in light grey, 
brown and green, and shot with streaks of bright 
red, known locally as “ Shepherd’s Blood.” At 
36ft. below ground level and 11ft below rail level 
was a layer of fine grey sand up to 18in thick. 
Beneath it was another stiff clay stratum, dark 
grey in colour, laminated and fissured, and con- 
taining a high proportion of silt. The clay of 
this cutting is very suitable as puddle clay and 
the toe wall referred to previously was con- 
structed to allow a siding to be built so that the 
clay could be removed. The clay was then 
replaced by ash, as indicated in Fig. 4. 

The early months of 1951 had a very heavy 
rainfall and there was a large quantity of surface 
water in the vicinity of the slip. The fields 
behind it were becoming flooded, and a ditch 
was dug along the top of the cutting. The 
resultant spate of water showed how much had 
been running into the area previously. The 
track drainage, though working efficiently, 
terminated in a 12in pipe which was running full 
bore, and it appeared likely that water from the 
drains was percolating under the slipping area. 
The height of the ground water table could be 
judged by the well in a house on the down side, 
and the gravel pits on the up side of the line. An 
indication of this level at the time of the investi- 
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gation is given in Fig. 4 ; it was 19ft above the 
sand layer and 8ft above rail level. 

It was found that slips occurring in soi strata 
of this kind have been recorded before. Terzaghji 
mentions a similar one in America in 1915, when 
a 40ft high gentle cutting slope moved forwarq 
along a length of 1200ft, heaving for a distance 
of 300ft from the toe. This particular slip 
happened so quickly that lives were lost in a 
power-house that collapsed because of it, 

The mechanism of the failure, stated in genera} 
terms, was that the hydrostatic pressure in the 
sand layer became sufficiently high to equal the 
pressure of the overburden. At this siage the 
clay mass can be said to have been “ floating ” op 
the sand layer. The stability of the slope then 
depended on the passive resistance at the toe and 
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on the strength of the clay. It was fortunate that 
none of the lines had to be closed to traffic, since 
this type of slip normally reaches the limit of its 
movement very quickly. In this case after the 
first movement the hydrostatic pressure was 
relieved and further rapid sliding did not occur. 
After the slide the plane of failure became a great 
source of weakness and slow movement continued 
until arrested by the remedial measures adopted. 


ANALYSIS OF FAILURE 


It was evident that the stresses in the clay at 
the moment that movement first took place were 
slightly greater than its strength. This condition 
could never be achieved again without further 
movement, so some assumptions had to be made 
in attempting to explain the cause of the slip. 
The calculations, therefore, were not regarded 
as representing exactly the forces and stresses 
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acting at the instant of failure. Their purpose, it 
is pointed out, was to show that, on the fulfilment 
of certain reasonable assumptions, failure could 
have taken place in the manner described. Other 
possible explanations were investigated, and it 
was found that they required the strength of the 
clay to be lower before failure could have taken 
place. These calculations, therefore, demon- 
strate what is thought to be the most likely cause 
of the slip. 

The effect of the hydrostatic pressure on the 
strength of the sand is illustrated by Fig. 2. The 
internal shearing resistance was found by experi- 
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t to be 34 deg. and the weight of the over- 


purden 130 lb per cubic foot. The hydrostatic 
observed at the time of the investigation 
yas considered to be at'a minimum, since, as 
already mentioned, it had been relieved by the 
movement of the slip. At this head the shear 
strength of the sand layer was 520 Ib per square 
foot. The maximum value of the hydrostatic 
is reached when it equals the over- 
pressure. A higher head would have had 
the effect of lifting the clay mass, the pressure 
increasing only sufficiently to overcome the 
resistance to distortion of the clay mass. 

It was assumed that the worst possible con- 
dition applied when failure first took place, that is 
1o say that the strength of the sand layer was zero. 
This assumption was justified by observation of 
the ground water table indicated by the well and 
the gravel pits, which at the time of the investiga- 
tion stood at a level approximately 19ft above 
the sand layer. 

It was next required to find the position of the 
plane of failure where it passed through the clay 
stratum, and to determine the shear strength 
which gave a factor of safety of 1. After a process 
of trial and error assuming a wedge failure, the 
line shown in Fig. 4 was determined. With the 
section b-b assumed to be unsupported, and a 
typical wedge failure analysis applied, the shear 
strength of the clay was found to be 1580 lb per 
square foot at the moment of failure. There 
remained two other forces to be taken into 
account. One was the passive resistance of the 
clay between the ballast and the sand stratum, 
and the other was the active pressure of the 
ballast. These forces were assumed to act at the 
cross section marked a-a in Fig. 4. 

The pressure distribution assumed is shown 
in Fig. 3. The intensity of pressure mp due to 
the overburden was 


We 





(1—sin ¢) 
hBt Fin 4)’ 
where 
W p= unit weight of the ballast = 90 Ib/cu. ft. 
hg=depth of the ballast = 3ft. 
¢=angle of shearing resistance of the clay. 
=0 


’. Px, =90X 3 x 6 Ib=1620 Ib. 

The passive resistance Pz, is equivalent to the 
force that would be exerted if there were no over- 
burden of ballast. 


— a [? H tan'(45+4 $\4c tan (45+ $)] 


where 
H=Thickness of the clay stratum=7ft. 
y= Unit weight of the clay = 130 Ib/cu ft. 
c=The cohesive strength of the clay. 
= 1250 Ib sq. ft. 
Substituting these values, 
P#.=20,700 lb. 
The active pressure was determined from a 
nomograph? and was found to be negligible. 
Thus the passive earth resistance (Pz,+Pz) 
equalled 22,320lb. When failure took place 
the horizontal forces acting on sections a-a and 
b-b (Fig. 4) must have been equal and the shear 
strength of the clay along the plane of failure 
would have been 1250 Ib per square foot. 
REFERENCES 
1K. Terzaghi and R. B, Peck, 1948, Soil Mechanics in Engineer- 
ing Practice, ~~ 366 to 370. : 4 
*H. R. Reynolds and P. Protopapadakis, 1948, Practical 
Problems in Soil Mechanics, page 87. 


( To be continued ) 
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A Wagon Tippler 


WE have received particulars of a new wagon 
tippler, designed to railway clearing house 
standards, and manufactured by the G.E.C. 
Fraser and Chalmers Engineering Works, of 
Erith, Kent. This machine is fully automatic in 
operation and is designed to handle wagons of 
up to 244-tons capacity. No separate wagon 
clamping or locking operation is required 
before the tippling cycle begins with this equip- 
ment, and it incorporates an adjustable side 
bolster beam to make it readily adaptable for 
different wagon heights. 

The present railway regulations give two 
different heights for tippler side bolster beams, 
dependent ‘upon the range of wagons being 
handled. For wagons 
from 6ft 6in to 8ft 6in 
high above rail level one 
beam height is specified, 
whilst for wagons within 
the range of 8ft to 
10ft 6in a different height 
is required. The differ- 
ence between these two 
heights is 1ft and the 
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the adjustable side 
bolster beam of the new 
tippler enables the full 
range of wagons from 


Top Bolster 


assembly and attached to the cradle arms 
assembly there are spill plates which are so 
designed that the contents of wagons of any 
height within the capacity of the tippler are dis- 
charged to the hopper without spilling. 

A pair of rolling arms pivoted on the vertical 
girder pins are connected at the top by a girder 
carrying the bolster cushions which secure the 
top of a wagon being tipped. This assembly 
rests upon, and in the final stage of tipping rolls 
along, a pair of rolling paths. 

A hoisting winch for the tippler is arranged for 
mounting in a pit below ground level at the side 
of the cradle remote from the receiving hopper. 

The cradle rests upon solid foundations in its 
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handled in the one 
machine. 

The drawing we 
reproduce herewith 
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wagons of the following 
sizes as well as all nor- 
mal hopper wagons :— 
Height from top of rail 
to top of wagon, 6ft 
6in to 10ft 6in ; width 
of body outside, 7ft 6in to 8ft 8in; length 
over headstocks, 15ft to 21ft 6in ; wheel base, 
8ft 6in to 13ft. 

The tippler has a rigid rail frame or table, 
which forms a cradle on to which the loaded 
wagons are run. The table has a pair of lifting 
arms with rope cams attached and braced 
together by built-up lattice girders forming the 
cradle arms. At each end is a vertical girder of 
heavy double-beam construction and having 
between its beams pivot pins which form a con- 
nection between the cradle arms structure and 
rolling arms structure. 

heavy horizontal member supported at its 
ends on the vertical beams carries rubber-covered 
self-aligning side bolster cushions against which 
the side of the wagon rests during the tipping 
operation. This bolster assembly is moved 
vertically for various heights of wagons by 
means of two heavy screws driven by two electric 
motors through reduction gears mounted on the 
cradle arms structure. Behind the bolster beam 


NOTE:- 


Cradle Tilting 
lers 


Arrangement of Wagon Tippler 


normal position so that the tippler and ropes are 
not stressed by through traffic. The pins on 
which the cradle is pivoted to its arms below 
are made slightly eccentric so that the natural tilt 
brings the wagon against the side bolster cushions 
during the initial tipping operation. This tilting 
movement is imparted by two cams, which are 
fixed to the lower side of the cradle and rest on 
the cradle tilting rollers attached to the founda- 
tions. 

To reduce the amount of work performed by 
the actual tippler structure during operation 
a measure of counterbalancing is provided. 
Counterweights mounted on the top of the rope 
cams close to the hoist rope attachment points 
are arranged to bring the cradle arm structure 
into a condition just short of balance. 

The hoisting gear is normally driven by a slip- 
ring motor through a hydraulic coupling and a 
worm reduction gearbox, a solenoid brake being 
fitted to prevent “ run-back” in the event of 
current failure. From the reduction gearbox 


Figures on the left of the bore holes denote moisture content in °/o 
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shear strength in Ib. per sq. ft. 


weerrn~w Denotes standing water level in the bore holes. 
----- Level of water inwell and gravel pits (19 ft. above sand). 


m 


























Uy 


1,010 








Uy 
Stiff Grey Silty Clay 
Fig. 4—Cross Section through the Twyford Slip 











Dry Stone Toe Wall |’ 
Main Siding Reliefs 
a EE a Beemer - 2 MoE. sha wn Hes 
oie a 5s Oey Stone or Ballast = 25.2: 
Yiflly YY 
VW Vi: 
Sand Layer ss 





386 


shafts extend to the drive winch at each end of 
the tippler. 

The motor is push-button controlled for 
hoisting and lowering, and to prevent over- 
winding the tippler when a fully tipped position 
is reached an automatic cut-out is provided. A 
similar cutout is arranged at the “down” 
position to stop lowering automatically when the 
tippler is at rest upon the foundations. The 
operation of the adjustable side bolster is also 
under push-button control, enabling the operator 
to adjust the bolster height for the wagon being 
handled without waste of time or effort. This 
side bolster is designed for setting in either the 
top or bottom position as intermediate settings 
are not required. 

In the cycle of operating a tippler a loaded 
wagon to be discharged is run on to the cradle and 
its brakes are applied. Whilst this is being done 
the height of the side bolster beam is, if necessary, 
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adjusted by selecting the appropriate push 
button, the correct position for the bolster beam 
being determined by the height of the wagon. 
When the hoisting gear is then engaged the 
cradle arms start to rise and the cradle with the 
wagon is gradually inclined towards the hopper, 
this action being controlled by the cradle pivots 
and cradle arms working on the cradle tilting 
rollers in the foundations. This preliminary 
action ends when the side of the wagon comes 
into contact with the side bolster cushions. The 
hoisting being continued, the wagon cradle and 
cradle arms form one unit and revolve about the 
trunnion pins until the top of the wagon meets 
the cushions attached to the top bolster girder. 
Hoisting is continued, revolves and rolls until 
the load is fully discharged. 

The hoisting gear is then reversed, the wagon 
brought back to the original position ready for re- 
moval and replacement by a further loaded wagon. 


Microporous Thermoplastic 
Separators for Lead Acid Batteries 


The development of microporous plastic separators to take the place of those 
made of wood represents the most important advance in lead acid battery making 


in recent years. 


Here we give a brief description of the properties and manufacture 


of “‘Porvic”’—a microporous thermoplastic material developed from polyvinyl 
chloride (P.V.C.) by Pritchett and Gold and E.P.S. Company, Ltd., Dagenham. 
Because of its chemical inertness and controlled porosity the material has possible 
applications in chemical and allied industries. 


i -~ widespread use of microporous materials 
for separators in lead acid batteries brings to 
fruition development work extending over more 
than ten years. It was during the 1939-45 war 
that “ Porvic ” was first produced from polyviny] 
chloride in an effort to produce a battery-plate 
separator better than wood. Hitherto thin 
ribbed sheets of wood (cedar) had proved suitable 
for separating battery plates while providing the 
necessary porosity to allow the electrolyte free 
access to the whole surface of the positive and 
negative plates. Wood, however, offers only 
limited resistance to chemical attack within the 
battery, and wooden separators therefore dete- 
riorate throughout their service life and may 
fail before the battery plates. Furthermore, 
wooden separators deteriorate during storage 
before being taken into use and this defect was 
a serious consideration with the Armed Services, 
which have to keep large quantities of batteries 
in storage during peacetime. 

An important attribute of the new material is 
that separators can be made thinner than in the 
case of the familiar wooden separators. Thus 
the plates can be pitched more closely together, 
which is one way of reducing the internal resist- 


ance of the battery—an important consideration 
in the design of aircraft batteries and high- 
performance batteries for the solenoid operation 
of switchgear. For switchgear duties a 100Ah 
high-performance cell can be produced with the 
required three-second rating of 340A, whereas a 
similar performance from a standard cell would 
require a normal rating of 200Ah and more than 
double the cubic content. 

“ Porvic ” consists of unplasticised polyvinyl 
chloride made porous by mixing it with a 
uniform powder in the presence of a solvent for 
the P.V.C. After the material has been formed 
into a sheet, as described below, the solvent is 
removed, leaving an intimate mixture of the 
plastic and the pore forming powder. At a 
later stage the powder is extracted chemically, 
leaving the plastic in a microporous form. 

The microporous structure consists essentially 
of a system of spherical cells of uniform dia- 
meter, corresponding to the diameter of the pore- 
forming particles. Each cell has openings into 
neighbouring cells. In the standard grade of 
“* Porvic ” the diameter of the spherical cells is 
approximately 0-015mm, whilst the openings 
into adjacent cells are of the order of 0-001mm. 
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Extrusion Press and Entry End of Drying Oven 


“* Porvic ” has a volume porosity of 85 per cent, 
and its structure makes it a good porous medium, 
capable of holding back particles larger than 
one-thousandth of a millimetre in diameter, 
whilst allowing free passage of gases and liquids, 

With its uniform cell structure the material js 
selective in the size of particle it can accept; 
particles that are too large to be freely trans- 
mitted are held on the surface, without clogging. 
Since the basic properties of the material—its 
pore size, volume porosity, permeability and 
retention—are inherently controllable as part of 
the manufacturing process, they can be varied to 
suit different requirements. These properties 
suggest useful applications for ‘“* Porvic” in 
filtration, aeration, electrolysis, and  aero- 
dynamic research. 

In its original application as a battery separator 
*“ Porvic”’ usually takes the form of a sheet 
about 0-03in thick with narrow vertical ribs on 
one side, bringing the overall thickness to the 
distance between two plates. It was in this form 
that we saw the material being manufactured 
when we visited the Dagenham works of Pritchett 
and Gold and E.P.S. Company, Ltd., last week. 


Processing Baths for Microporous Plastic Sheeting 
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Loading End of Dryer 


Here “ Porvic ” is made in a self-contained shop, 
which, as shown in one of our illustrations, con- 
sists of a brick-built building with reinforced 
concrete ribs of portal arch construction. 

Briefly, the manufacturing process begins with 
the production of a mixture of polyvinyl chloride 
in powder form, a suitable solvent and a pore- 
forming powder, in this case, starch. These 
ingredients are kneaded into a dough in mixing 
machines which, together with their starter 
panels, are arranged in two rows, one on each 
side of a central aisle, as shown in the accom- 
pany view of the shop. Mixing takes upwards 
of two hours, after which the plastic “* dough ”’ is 
fed into a specially designed extrusion press, 
which is shown in one of our illustrations. 

As the press ram moves vertically upwards the 
plastic “‘dough” is extruded between steam- 
heated rollers to produce a strip of material 
with the separator ribs formed longitudinally 
along one side. At this stage the material is just 
anes enough to be handled without damage to 
itself. 

For the convenience of carrying out the next 
stages in the manufacture, the strip leaving the 
calender rolls is festooned on wooden racks 
similar to the one shown in an illustration on 
page 386. On racks such as this the strip is then 
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passed through a tunnel oven fitted with a suit- 
able ventilating system to remove the solvent. 
There are two of these tunnel ovens, one on each 
side of the shop, as shown in our second illustra- 
tion. In each oven the temperature is graduated 
from about 30 deg. Cent. at entry to about 
110 deg. Cent. at exit. 

The next processes take place in a series of 
vats, where the strip is first immersed in a wetting 
agent and then in hot water, the purpose of which 
is to cause the starch grains in the plastic strip 
to swell. Then the strips are immersed in vats 
containing hot dilute sulphuric acid, which 
hydrolises the starch grains, forming a solution 
from which sugar can be recovered as a by- 
product, and leaving the empty pores in the 
plastic strip. What happens in a “ Porvic” 
mixture may be visualised by thinking of the 
starch granules as spheres, the interstices between 
them being filled with a gel consisting of a 
solution of polyvinyl chloride in the solvent. 
The flow of the starch granules during mixing 
and during the fabrication of the diaphragms is 
* Jubricated ” by this gel of plastic and solvent, 
which fills the spaces between the granules. The 
basic structure persists when the solvent and the 
starch have been removed and the resulting pores 
consist of a labyrinth of spherical orifices, each 
spherical orifice touching about a dozen adjacent 
= and having communicating passages into 
them. 

One of the photographs reproduced herewith 
shows the method of handling the festoons of 
plastic strip between immersions, making use of 
a travelling electric hoist running on a gantry 
arranged over each line of vats. 

After the final immersion the strip has a 
“‘ crinkly ” appearance mainly because of the 
distortion produced by the swelling of the starch 
grains. The next process is to stabilise or cure 
the plastic strip. From this point onwards it is 
convenient to handle the material in sheets 
about 4ft long and the cutting is done before the 
strips enter the curing oven, where they are steam 
heated. 

The next process is that of drying the plastic. 
At the loading end of the drying oven the lengths 
of strip are clipped to hang vertically from a 
slowly moving conveyor, as shown in one of our 
illustrations. After drying, the material can be 
considered to be physically and dimensionally 
stable, and the next step in manufacture is to 
trim the surplus material from each side of the 
strip and thus produce sheets of the correct 
width for the desired battery plate separator. 
Trimming is normally carried out by feeding the 
sheets by hand into machines fitted with rotary 
cutters. Similar machines cut the sheets to 
length to produce separators of the desired 
length. 

Each separator sheet is inspected by trans- 
mitted light to reveal the existence of tears or 
pinholes, although there is no likelihood that 
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flaws of the magnitude of pinholes would have 
any effect on the life or performance of the cell. 

Normally the “‘ Porvic’’ separator is inserted 
between the battery plates in the same way as a 
wood separator. If required, however, “‘ Porvic” 
separators can be welded into an envelope so that 
the alternate plates can be completely enclosed in 
the porous plastic material. 





The Development of a Marine 
Steam-Turbine Design 
By H. G. YATES, M.A.* 
No. I 


This is an abridgement of one of the papers 
presented at a “* Conference on Steam Turbine 
Research and Development,” held by the Institu- 
tion of Mechanical Engineers in London last 
Friday, March 6th. The history of the develop- 
ment of steam-turbine designs at the Pametrada 
research station is outlined and an attempt is 
made to set down the functions aimed at in a 
design and the reasons for adopting particular 
configurations and methods of construction. The 
first of a series of turbine installations is illus- 
trated and described, and the further development 
that has been carried out during the six succeeding 
years is illustrated by recent drawings. The paper 
ends with a comparison of various machinery 
configurations for vessels of different kinds, with 
installed horse-power capacities ranging from 400 
to 60,000 s.h.p. per shaft. 


INTRODUCTION 


In late 1944 the association was entrusted 
with the task of providing designs of steam- 
turbine machinery for the propulsion of ships 
to be engined by member firms. It was decided, 
in the author’s opinion wisely, to begin with 
designs of the established marine type that these 
firms were already accustomed to manufacture : 
that is to say, mainly reaction turbines for which 
standard blade sections, and the necessary 
gauges and tools to produce them, were already 
available. It was, however, intended that a 
careful examination should be commenced as 
soon as possible of the various turbine types 
and of known constructional methods, with a 
view to producing a design of turbine specially 
adapted to the propulsion of ships. This task 
offered at once a challenge and a stimulus to the 
design staff. : 

At the outset it was made a cardinal principle 
that the two major components of the propelling 
machinery, the turbine and the reduction gearing, 
should be considered jointly, so that each might 
be made to suit the other to the greatest possible 
extent. Both are highly flexible machines 
capable of infinite variety in the proportioning 
of their parts, and allowing the designer con- 
siderable freedom to adopt the rotational speeds 
that may seem most appropriate in any par- 
ticular case. Ship propulsion by electric motors 
supplied by turbo-alternators does not come 
within the association’s terms of reference and 
only geared drives are dealt with, though the 
gearing itself does not come within the scope of 
this paper. 

In initial consideration of the problem, several 
points appear that are clearly important in 
determining the choice of the most suitable type 
of turbine. 

(1) A high degree of reliability over long 
periods, often with rapid and frequent power 
variations, is essential. Builders and users of 
marine engines naturally lay great stress on this 
feature, though in the author’s opinion the degree 
of reliability achieved in the past with marine 
turbines is not greater, but actually less, than 
that experienced in land turbines, even making 
due allowance for the enhanced difficulties 
attendant upon machinery operating on a mov- 
ing platform. The importance of high reliability 
is not for one moment in doubt. 

Reliability, however, is dearly bought if 
obtained by the lengthy method of merely avoid- 
ing arrangements or constructional features 
with which unfavourable operating experience 
may have been obtained in the past. Reliability 
must be built into a design by careful thought 
in the earliest stages, long before a line is drawn 

*Chief Designer, the Parsons and Marine Engineering Turbine 
Research and Development Association. 
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on the draughtsman’s board. The behaviour 
of materials and structures under conditions of 
changing pressure and temperature may be 
difficult to predict, but nevertheless a good 
deal about it can be predicted by logical reason- 
ing based on sound physical principles sup- 
ported by a careful analysis of past experience. 
Such experience is necessary and valuable in so 
far as its relevance is conclusively proved, but 
sometimes isolated instances are permitted 
without proper analysis to exercise an undue 
influence on engineering progress. 

(2) Marine turbines operate with very much 
higher load factors than do the majority of 
-turbines used in power generation on. land. 
Consequently the turbine efficiency that may be 
economically justified is 
distinctly higher than 
with land turbines of 
similar size. In certain 
cases this may be offset 
by the fact that owners 
may purchase fuel in an 
advantageous market, 
whereas the power sta- 
tion must bring fuel to 
its own doorstep. 

However, it is abund- 
antly clear that there is a 
strong incentive to ob- 
tain, in marine turbines 
of quite modest size, a 
level of efficiency that 
would only be economic- 
ally justifiable in land 
power generation when 
dealing with units of 
much greater power. The 
installed horse-power 
per shaft in a turbine- 
engined vessel may, of 
course, vary within very 
wide limits according to 
the size and nature of 
the ship, but the most 
usual sizes lie between about 5000 s.h.p. and 
15,000 s.h.p., with a heavy concentration in 
numbers in the neighbourhood of 7000 s.h.p. 

(3) There is a great difference in operating 
conditions between merchant ships and naval 
vessels. It was therefore considered essential 
to treat the turbine for merchant service entirely 
on its own and without reference to the many 
other factors that enter into a naval design. 
The principal difference is in the length of time 
for which the machinery is required to operate 
at, or at about, full power. In the merchant 
ship this is virtually the whole life of the ship, 
whereas in the naval vessel it is seldom more 
than a few months altogether. It would appear 
that in the United States development has fol- 
lowed other lines, in that improvements in tur- 
bine machinery have been first applied to naval 
vessels and subsequently utilised for merchant 
ships with, in some cases, very little modification. 

The operating stresses resulting from naval 
requirements necessarily involve materials and 
manufacturing standards that can be immediately 
justified for naval use, particularly when it is 
remembered that such ships will often be built 
in very large numbers to one design. The variety 
of service conditions and powers required in 
merchant vessels is, however, so much greater 
that it must be possible to produce a design 
nicely adapted to its purpose and capable of 
being built with general purpose machine tools 
and measuring instruments, and without pro- 
totype trials or investigations of individual 
elements. 

For this reason, the work of the manufacturer 
is greatly facilitated if somewhat greater margins 
of safety are provided in the rotating parts. If 
this condition imposed serious restrictions on 
turbine efficiency, then it could not be upheld. 
In fact, the author believes that the reverse is 
the case, and that, in comparatively small tur- 
bines, the use of moderate peripheral speeds of 
blading results in a slightly higher, and not a 
lower, efficiency. 

(4) A successful design intended for manu- 
facture in small numbers must effect a reason- 
able compromise between manufacturing costs 
and operating costs. Some of the features of 
modern turbines have developed, or rather 
grown up, in the workshops of old-established 
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firms, where there is naturally a tendency for a 
new design to evolve from its predecessors by a 
process not far removed from natural selection. 
While this has many advantages, it nevertheless 
has one drawback: when a workshop has 
become accustomed to a method of making a 
particular component, it tends to forget the 
teething troubles and the time taken to over- 
come them, and to treat highly complex con- 
structions as being satisfactory merely because 
they can be successfully produced with the great 
skill and experience that has been built up. 

The development of a completely new design 
offers great scope for simplification and for new 
constructional methods. In the narrowest 
sense there is, of course, nothing new, but it is 
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surprising how often careful thought will show 
that of several ways of making each element 
of a component, such as a turbine diaphragm, 
one particular combination of such ways may be 
convenient and therefore cheap. Consequently, 
in the development of the whole design and all 
its various parts, the main emphasis has been 
laid upon constructional methods, leaving the 
designer to use all his ingenuity to make such 
methods give the result he desires. 


CHOICE OF TURBINE 


The component parts of a marine propulsion 
unit are so inextricably interlinked and inter- 
dependent that it is no easy matter to determine 
precisely the best possible choice for any one 
of them. The final result must inevitably be a 
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compromise, but, with care, the advantages 
sacrificed in one part in order to accommodate 
special requirements in another may be kept 
remarkably small. 

The need for high reliability, coupled with the 
natural tendency for steam pressures and tem. 
peratures to rise, as designers learn how to take 
advantage of such increases, is a very definite 
pointer towards the reduction in physical gize 
of those parts of the machinery that operate 
with the full pressure and temperature. This j 
particularly evident in marine design, singe 
power variations when manceuvring may be 
comparatively rapid, and it is always more 
convenient if the turbines do not require nurs} 
when manoeuvring or working up to full power, 

Reduction gearing is enabled to make the bes 
possible use of the toothed surface of tie main 
gear wheel when the drive is fed into it ‘hrough 
a number of pinions, but there are obvious limits 
in this direction. For medium powers, the 
modern double-reduction gear, produced op 
high-grade hobbing machines with materials of 
moderate hardness or with still harder materials 
involving the use of gear grinding, is quite capable 
of transmitting the requisite power in reasonable 
space if fitted with two secondary pinions. For 
larger powers the locked train or divided drive 
can be used, permitting two primary pinions to 
transmit power to the main wheel through four 
secondary pinions. 

There is thus little requirement for more 
than two turbines, in so far as the reduction 
gearing is concerned. This, however, was not 
the case in earlier designs, when less perfect 
hobbing machines made it desirable to use only 
single-reduction gearing; it was then almost 
essential to use at least three turbines, and for 
very large powers four or more. 

From the point of view of the turbine itself, a 
multiplicity of cylinders involves more com- 
plication with cross-over pipes and fittings, 
and also greater risk of trouble arising from pipe 
thrusts. For any given power and steam con- 
ditions, there is an optimum number of cylinders 
above which the additional losses in turbine 
glands and bearings outweigh the improve- 
ment in blading efficiency ; it is considered that 
for steam conditions up to the highest immedi- 
ately projected there will be no advantage in 
having more than two cylinders. Exceptions to 
this may arise if reheating, whether by flue gas 
or by live steam, is undertaken ; or possibly in 
very large sizes where it might become desirable 
to use two low-pressure turbines, each handling 
half the total steam flow. However, in general, 
a compound arrangement seems best, on all 
grounds, for machinery of moderate power 
where the highest possible efficiency is desired. 

Careful consideration of the points mentioned 
above led eventually to the adoption of a two- 
cylinder arrangement, using a_ high-pressure 
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ine of all-impulse type and a low-pressure 
cylinder having one impulse stage followed by a 
number of couples of reaction blading arranged 
on a coned rotor. The distribution of power 
betweer high-pressure and low-pressure turbines 
ig nearly equal at the maximum power, and at 
normal service power the high-pressure 
turbine provides about 57 per cent of the total. 
[At this point the paper studies in some detail 
designs for high pressure and low pressure 
turbines of 1945 design for 7000 s.h.p. and steam 
conditions of 450 lb per square inch gauge, 
790 deg. Fah. and a vacuum of 28-Sin. 
Ep., THE E.} 
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Many successful installations incorporating 
these designs, prepared in 1945, sometimes 
with minor variations, have now been in 
service for a number of years. It may, how- 
ever, be of interest to indicate the lines on 
which this development is progressing, and Figs. 
1 and 2 indicate the style of turbine that we now 
consider to be the best we can put forward at 
the present time (1953), for installations where 
the highest possible efficiency is desired. In 

ral the basic parameters relating to steam 
flow, such as blade speeds, are very little changed. 
The principal changes relate to methods of 
construction that offer improved robustness in 
conjunction with reduced cost of manufacture. 
The two principal features that have changed 
from the original design are the methods of 
casing construction and an improved form of 
interstage diaphragm. 

The design of high-pressure turbine cylinder 
of 1945 has proved itself capable of withstanding 
rapid manoeuvring, at temperatures up to 850 
deg. Fah., with very small distortion. Never- 
theless, it is certain that steam temperatures 
will rise. Furthermore, if distortion could be 
reduced still further, then increased efficiency 
could be obtained by the use of smaller running 
clearances. Main and diaphragm gland clear- 
ances have been almost uniform at a figure of 
0:01Sin, though there is reason to believe that 
the 1945 design could probably stand clearances 
down to about 0-010in. 

The principal type of distortion that occurs 
is a simple hogging or sagging of the cylinder 
casting. This is caused by a slight curvature 
imposed on the longitudinal axis of the casing by 
unequal temperatures above and below the 
centre-line ; these are due to differences in the 
rate of heat flow through the metal of the 
cylinder, which themselves are due to its lack of 
symmetry. Even with every care, it is mani- 
festly impossible to obtain a symmetrical casting, 
in view of the size and position of the steam 
branches. Probably this curving effect takes 
place only over the cylinder barrel itself, and is 
not extended in great measure to the end por- 
tions. Nevertheless, the amount of hogging 
or sagging depends upon the distance between 
the cylinder supports, including the length of 
the cool ends, and hence any reduction that can 
be made in this distance will be of advantage. 

High-pressure Turbine.—The high-pressure tur- 
bine shown in Fig. 1 is of the double-casing type. 
The outer casing is fabricated from plate, and 
the inner casing is a steel casting supported on 
brackets provided within the outer casing, and 
suitably located in both the athwart-ship and 
fore-and-aft directions. The side members of 
the outer casing are extended forward and aft to 
form a girder, which additionally supports the 
casing of a high-pressure astern turbine consist- 
ing of a two-row impulse wheel, whose blading 
is carried on an extension of the ahead rotor 
overhung beyond the forward bearing. 

The bottom half of the ahead turbine outer 
casing is of rectangular form, stiffened by internal 
ribs. As the working pressure for this casing 
is in the neighbourhood of only 30-40 Ib per 
square inch above atmosphere, the rectangular 
construction can be adopted without difficulty 
and, to some extent, it simplifies fabrication. 
The top half of the outer casing is of semi- 
cylindrical. form, with much thinner plating. 

In the design illustrated, steam is admitted 
to the turbine from below through an inlet 
branch cast integral with the inner barrel (not 
visible in the drawing). The fore-and-aft location 
of the barrel within the outer casing is in the 
same vertical plane as the centre-line of this 
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branch, and the branch itself emerges radially 
on the bottom centre-line. Consequently, pro- 
vision for radial relative expansion needs to be 
made only at the junction between the branch 
and the bottom wall of the outer casing. This 
connection is by means of a multiple annulus 
plate bolted at its outer periphery to the bottom 
wall and at its inner periphery to a flange carried 
on a thin steel sleeve (“top hat”), which is 
welded to the flange of the high-pressure inlet 
facing. This is shown in more detail in the 
single-cylinder turbine illustrated in Fig. 3, 
in which the same construction is used. 

The inner barrel of the high-pressure ahead 
turbine is open at its exhaust end, and steam 
discharges straight into the outer casing and 
exhausts through a suitable branch provided in 
the top cover. This materially assists boring 
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The bearing pedestals are located laterally, 
with respect to the turbine, by vertical keys at 
the centre of the cross-girders, which engage 
with keyways provided at the ends of the casing 
on the vertical centre-line. 

The design illustrated is for an installation 
under construction, in which the steam inlet 


temperature is 950 deg. Fah. In this instance 
only one group of nozzles is required, in con- 
junction with a small overload by-pass that is 
provided by a pipe of lin bore. If two or more 
groups of nozzles should be required, the pre- 
ferred way of arranging for this would be to 
fit steam-operated control valves, attached to 
the inner barrel and operated by small steam 
pipes which pass through the outer casing. The 
provision of “‘ bled ” steam belts is not required 
in this design. If such were required, the con- 








Fic. 3—Single-cylinder Turbine 


operations on the barrel, since it is short and 
accessible. The high-pressure portion of the 
main shaft gland at the steam end (which is 
located at the after end of the set in this design) 
comprises brass inserts fitted in grooves machined 
in the gland portion of the barrel itself, the usual 
sleeve being omitted. 

The prime purpose of such a sleeve is to enable 
pockets to be provided for the supply or with- 
drawal of steam at a number of points along the 
length of the gland ; this is not required for the 
high-pressure section of the gland in a double- 
casing turbine of this type, since the exhaust 
pressure from this section is automatically 
equalised with the turbine exhaust pressure in 
the outer casing. A collar on the shaft, and a 
suitable baffle, are provided to deflect the hot 
gland steam away from the outer casing and 
permit only steam at exhaust temperature to flow 
through the outer portions of the gland, which 
are sleeved and pocketed in the ordinary way. 

The inner barrel is not lagged, but is jacketed 
by a thin steel radiation shield to prevent exces- 
sive radiation of heat to the outer casing, and to 
reduce the convection loss. Calculations show 
that the losses from these two sources are very 
small. 

The main walls of the bottom-half outer 
casing, which are extended to the forward and 
after-turbine feet, have triangular openings cut 
in them to permit both vertical and lateral 
expansion of the outer casing, away from the 
shaft centre-line, to take place without over- 
straining the cooler portions beyond the heated 
casing itself, and additionally to accommodate 
these expansions without appreciable hogging 
of the structure as a whole. Lateral expansion 
of the astern casing is accommodated by spring- 
ing of the side plates without overstrain, and a 
vertical pin on the bottom centre-line locates the 
astern turbine, both fore-and-aft and athwart- 
ships, at this point. 

The bearing pedestals are supported on cross= 
beams suspended between the main side-plates 
by pairs of vertical plates, which permit slight 
lateral expansion of their upper ends without 
overstrain and maintain the centre-line of bear- 
ings in the plane of the main horizontal joint. 





nections to them would be made by floating 
sleeves. 

With the construction shown in Fig. 1, the 
alignment of rotor and glands is maintained by a 
structure whose temperature does not exceed 
the exhaust temperature of the turbine. The 
high temperatures are confined to a short inner 
barrel, supported over a small axial length and 
therefore little liable to hogging, even when 
unequally heated during warming through or 
working up to power. It is believed that this 
construction is highly desirable for high tempera- 
tures, and for slightly lower temperatures, 
of the order of 850 deg. Fah., it will provide a 
more robust turbine capable of withstanding 
rapid changes of load with less distortion than 
the earlier design of turbine. 


(To be continued) 
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NAVAL AVIATION 


The Navy Estimates provide a’ compre- 
hensive picture of the strength of the Royal 
Navy in ships, both now and in the immediate 
future, but they give no information of the 
progress made since the war in naval aviation. 
In fact, there is little or no progress to report, 
for except for one squadron of Attacker 
fighters in the “‘ Eagle,” our carriers are 
still equipped with piston-engine aircraft. 
Nor does our carrier strength anything like 
meet requirements. If it is accepted that 
the eleven fleet and fast light fleet carriers, 
now completed or completing, will be 
employed in supplementing United States 
carriers in offensive operations in enemy 
waters—as indeed they will—only six 
“ Glory” class carriers remain for general 
reconnaissance and anti-submarine patrols. 
Happily, however, the carrier position has 
been much improved by recent innovations 
such as the steam-operated catapult, the 
angled deck and improved arrester gear. 
All these can be installed and operated in 
suitable merchant ships as and when required. 
Moreover, the helicopter, with its ability 
to hover, is also showing great promise for 
anti-submarine work. All our carriers are 
now equipped with helicopters and trials 
have shown that these craft can be operated 
without difficulty from merchant ships. 

More serious is the lack of modern jet 
aircraft. The production of naval aircraft 
seems to be subject to interminable and 
avoidable delays owing to changes in staff 
requirements during design, with the result 
that they are already obsolete or, at least 
obsolescent, before the production stage is 
reached. In pre-war days manufacturers 
complained that the Navy was asking too 
much in requiring an aircraft of a given type 
to carry out too many divergent roles, as, 
for example, the fighter-reconnaissance-bom- 
ber and the torpedo-spotter-bomber. But 
those arguments have little relevance at the 
present day, when the essential requirements 
of naval aviation are limited to two distinct 
types—the reconnaissance aircraft, intended 
particularly for anti-submarine reconnais- 


sance, and the fighter, both for trade pro- 
tection and for offensive operations in enemy 
waters. A third type will have to be added 
if the American policy is adopted of using 
medium-range bombers from large carriers 
for strategic bombing. The three-seater 
turbo-prop Fairey “‘ Gannet” is to be our 
modern anti-submarine aircraft, but it was 
not designed as such. The construction of a 
new prototype was required in 1950 before a 
production order could be placed and it 
has since been put on the super-priority list. 
The fighter position is even worse, for the 
“* Attacker,”"-—-which has suffered from 
defects in its armament and fuel supply— 
was never intended to be anything more than 
a stop-gap single-seater day fighter pending 
replacement by the “ Sea Hawk.” Like the 
“* Attacker,” the latter is not a new aircraft. 
The initial project design was finished in 
1944 and a year later the Navy invited a 
tender for the aircraft as a naval intercepter 
fighter. Early in 1946 an order was given for 
three prototypes. But the “Sea Hawk” 
has not yet been delivered for squadron 
service and neither the “ Sea Hawk ” - nor 
any other naval fighter has yet been placed 
on the super-priority list. Yet prototypes 
of other first-rate naval fighters have been 
constructed—the turbo-jet two-seater ‘‘ Sea 
Venom,” intended to be the Navy’s standard 
night fighter and the still faster and more 
powerful Vickers Supermarine “* 508.” 

The super-priority list has now been 
extended to cover four-engine jet bombers. 
But of what use are the bombers of a strategic 
bombing force if they have no fuel because 
the tankers have been sunk through lack of 
naval fighter protection ? As Lord Teynham 
pointed out in a recent debate in the Lords, 
the twin-jet Russian bomber has a long 
range and is almost as fast as most modern 
fighters. In co-operation with hostile sub- 
marines it could have a devastating effect on 
our merchant shipping and requires a high 
performance naval fighter to deal with it. 
Certainly this country must develop bombers. 
But a matter of priority is involved here. 
The next war, if it comes, is not likely to be 
won and lost within a few months of its 
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outbreak. The first task of this count, 
should be to ensure that it can receive from 
overseas supplies of raw materials and fuel 
without which it will be unable to build up 
its armaments during the war. A bombe 
Offensive is at best a long-term policy anq 
would do little to safeguard merchant Ship. 
ping, particularly in the early stares of , 
war. Whatever may be the effeci on th 
role and functions of military aircri't of the 
revolutionary developments in guide: missile, 
and atomic weapons now in progiess, the 
latest types of anti-submarine anc fighte; 
aircraft will always be essential ‘or the 
Navy. The seas remain to be used, a ilways, 
for the transport of troops, weapoas and 
material, and the nation which contro!s them 
and is able to exploit that control wij) 
always be at a great advantage over other 
nations. For this country, indeed, the 
control of the seas is vital for the safeguard. 
ing of our food and raw material supplies, 
Not until the Navy is adequately provided 
with up-to-date aircraft can it be confident 
of its ability fully to control the seas in the 
face of a resolute and well-equipped enemy, 


FARM MACHINERY DESIGN 

In the course of a speech which he made 
recently to the National Farmers’ Union, 
the Prime Minister emphasised the need 
for this country’s food production to be 
increased in the next three years to 60 per 
cent above its pre-war level. It was import- 
ant, Mr. Churchill said, “ to wring the last 
ounce of food from our acres.” To achieve 
such an objective depends very largely, of 
course, upon efficient husbandry, and, in 
its turn, efficient husbandry to-day depends 
more than ever upon the maintenance of the 
high standard of farm mechanisation which 
has now been reached in this country. The 
measure of success which has attended the 
mechanisation of agriculture has undoubtedly 
resulted in the main from the growing 
co-operation—of which there is plenty of 
evidence—between the engineer and the 
farmer. Each is doing his best to understand 
the other’s problems. Nevertheless, there are 
still some occasions when the farmer is 
extremely critical of the design and con- 
struction of the machines and implements 
produced by the engineer, and there are 
occasions when the engineer cannot help 
feeling that’the machinery he has designed 
and produced is not being given a fair chance 
because farmers and their staffs do not 
operate it as efficiently as they ought. To 
obtain the best results from a mechanised 
agriculture, the best efforts of engineers and 
farmers are essential. 

This last point was stressed during the 
proceedings of the National Power Farming 
Conference which was held at Cheltenham a 
few weeks ago. The papers presented for 
discussion on that occasion covered many 
aspects of mechanised farming; one in 
particular provoked a discussion on a matter 
in which close liaison between engineer and 
farmer is always desirable. That was a 
paper on “‘ Farm Machinery Design,” which 
was read by Mr. David Ransome, a vice- 
president of the Institution of British Agri- 
cultural Engineers. Mr. Ransome asserted 
that farm machinery design frequently laid 
itself open to obvious criticism—and often 
ill-informed criticism—from farmers and 
others who do not fully appreciate the 
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roblems involved. He claimed, quite fairly, 
that mos' engineering products are designed 
for use under known constant conditions and 
at stated maximum power input and load ; 
put, he added, “ in very few cases indeed can 
the designer of agricultural machinery count 
on his machine being used within such 
precise limits.” It is true that there are 
many * Variables” which influence the 
effective operation of modern farm machinery. 
Machines which may work well on light 
land, for example, even when handled ‘by 
inexperienced operators, cannot be expected 
to perform equally efficiently on heavy land 
and to withstand effectively the additional 
joad imposed upon them. The “ indefinite- 
ness of basic data,” as Mr. Ransome called 
it, does mean frequently that agricultural 
machinery is designed for the worst possible 
conditions. On the other hand, Mr. Ransome 
suggested that if a machine designed for the 
worst possible conditions is likely to become 
too cumbersome and expensive, the designer 
“has to cut out the peaks of those con- 
ditions and produce something that will 
perhaps stand up to 80 per cent of users’ 
requirements, risking trouble on the balance 
of 20 per cent.” We wonder if there Mr. 
Ransome was not a little too severe upon 
farm machinery designers who, in recent 
years especially, have proved themselves 
capable of producing tools well suited to the 
farmer’s job, despite the adverse circum- 
stances under which so much of their work 
has to be done. 

Engineers, and farmers too, will be grateful 
to Mr. Ransome for his forthright expression 
of opinion on many important points 
associated with farm machinery design. The 
mechanisation of agriculture in this country 
has made such rapid progress in the last 
decade or so that, here and there, it is possible 
to discern the impression that finality has 
been reached. It would be a pity if that 
impression gained strength. In the worth- 
while task of increasing the food production 
of these islands, and, indeed, of the world, 
engineers have an important part to play. 
Their work, as they know well, does not 
involve merely the mass production of a 
multifarious assortment of implements and 
machinery. It involves, amongst other 
things, close attention to details of design, 
details which may only be revealed after 
careful and patient research and develop- 
ment. “To wring the last ounce of food 
from our acres” still calls for a real affinity 
of all who are concerned with the research 
into, and the design, manufacture and use of, 
agricultural machinery. 





Obituary 


STERRY BAINES FREEMAN 


MARINE engineers, both in this country 
and abroad, will have learned with regret 
of the death of Sterry Baines Freeman, 
which occurred at his home in Heswall, 
Cheshire, on Friday of last week. Mr. 
Freeman, who had not been in good health 
for some time, was in his seventy-eighth 
year, and was actively engaged in marine 
engineering until he retired in 1944, and since 
then had continued to maintain a keen 
interest in his profession through his con- 
nection with various technical societies. 

He was born at Bootle, Lancashire, on 
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November 9, 1875, and received his early 
education at the Merchant Taylors’ School, 
Great Crosby, and then spent a year in 
Germany at the Gymnasium, Luneburg, 
Hanover. On his return to England in 
1891, he was apprenticed to the Liverpool 
firm of Higginson and Co., and during this 
time he not only studied engineering and 
kindred subjects at the Bootle Technical 
College, but supplemented this by means of 
private tuition. 

In 1896 he left Liverpool, and went to the 
Clyde, where he joined Scotts’ Shipbuilding 
and Engineering Company, Ltd., to complete 
his apprenticeship, and then served as a 
draughtsman on engine erecting work. Mr. 
Freeman returned to Merseyside to spend a 
short period with Laird Brothers, now 
Cammell, Laird and Co., Ltd., at Birkenhead, 
before going to sea to gain practical experi- 
ence. His time at sea was served on the 
passenger vessels of Rennie and Co., cargo 
vessels of Alfred Holt and Co., oil tankers 
and refrigerated ships, and so he gained con- 
siderable experience in the running of a 
number of different classes of vessels. During 
his three years at sea he gained rapid promo- 
tion and in 1902 sat for his First-Class Board 
of Trade Certificate. 

On coming ashore he was with the Liver- 
pool Refrigeration Company for a short 
time before becoming chief assistant to 
William Esplen, the consulting engineer and 
naval architect, under whom much pioneer 
work was carried out in the transport of 
meat and dairy produce, for those were early 
days in the employment of refrigeration. 
From 1904, when he joined Lloyd’s Register 
of Shipping as a surveyor, until 1910, he was 
engaged on survey work on both hulls and 
machinery for the society in the Liverpool 
and Manchester districts, and this work 
culminated in his staying in the latter city 
to become manager of the Manchester Dry 
Docks Company. Here Mr. Freeman was 
associated with Sir George Renwick and 
other leaders in the world of shipping and 
acquired valuable experience and training 
in the acceptance of responsibility, which 
were to be of the utmost benefit in the years 
to come. His successful management of 
the dry docks and his achievements elsewhere 
had not been unnoticed by marine engineers 
and those responsible for the management 
of ships, for in 1913 he was appointed 
superintendent engineer of the Blue Funnel 
Line. 

This position he held for over thirty years 
and it is for the work he carried out during 
those three decades, covering two world 
wars and the years between, that he will be 
mainly remembered. It was his task to look 
after a fleet of some eighty vessels and to be 
responsible for their design, construction, 
maintenance and repair. This was a labour 
of no mean magnitude, for apart from 
starting with an efficient design of hull the 
main factor influencing the economic working 
of a fleet is the choice of the main machinery 
which must prove economical to build, to 
operate and to maintain, and Sterry B. 
Freeman, whose initiative and industry 
played such a vital part in his success, proved 
willing to foster new developments in marine 
engineering. 

When he took over his duties as super- 
intendent practically all the ships of Alfred 
Holt and Co. were fitted with triple-expansion 
engines using saturated steam, and the 
passage of time was to reflect his willingness 
to experiment in the changes effected in the 
composition of the fleet. He boldly adopted 
superheated steam in such ships as “‘ Demo- 
docus,” “ Nestor” and “* Ulysses ” and was 
one of the first to employ the geared turbine, 
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which was installed in “ Achilles,’ and he 
also early realised the possibilities of the oil 
engine as a main propulsion unit. Under his 
control the fleet expanded and was propelled 
by machinery, both main and auxiliary, 
which evidenced his willingness to adopt 
innovations which in his judgment were 
sound. Many cargo ships were added to the 
fleet and his interest in oil engines was instru- 
mental, in collaboration with Scotts’ Ship- 
building and Engineering Company, Ltd., in 
the development of the Scott-Still two-stroke 
engine, which was fitted in the “ Dolius ” 
and “‘ Eurybates.” He also gave his assist- 
ance to the North-Eastern Marine Engineer- 
ing Company, Ltd., in developing the N.E.M. 
double-acting engine of that time. In 1933 
the “‘ Tantalus ” was the first ship of the Blue 
Funnel Line to be propelled by a Burmeister 
and Wain diesel engine. 

In addition to being actively engaged in 
advancing the practical side of marine engi- 
neering, Sterry B. Freeman was also active in 
advancing marine engineering as a profession, 
and in the training of young engineers. In 
this latter work he was associated with the 
Liverpool Central Marine Engineering School 
and Liverpool University, and in recognition 
of his work the university conferred upon 
him the degree of Master of Engineering in 
1927. Other evidence of his interest in the 
technical side of his work was his active 
membership of many technical societies, 
before whom he read a number of papers, 
including the 1932 Thomas Lowe Gray 
Lecture entitled “‘ Modern Types of Pro- 
pelling Machinery for Mercantile Marine 
Use.” 

He was a member of the Institution of 
Mechanical Engineers and a vice-president 
from 1940 to 1943, a member and vice- 
president of the Institution of Naval Archi- 
tects, and a member of the Institute of 
Marine Engineers, being a vice-president of 
the Institute in Liverpool in 1938, 1941 and 
1952. For many years the North-East 
Coast Institution of Engineers and Ship- 
builders and the Institution of Engineers and 
Shipbuilders in Scotland numbered him 
among their members, and he was until 1947 
a member of the Institution of Civil Engi- 
neers. He had held the presidency of the 
Liverpool Engineering Society and was past- 
president of the Society of Consulting Marine 
Engineers and Ship Surveyors. 

During the first world war he represented 
the director of the Board of Invention and 
Research on the Engineer-in-Chief’s Com- 
mittee at the Admiralty, and his work was 
recognised by his being made a C.B.E. in 
1920. For a number of years he represented 
the Institute of Marine Engineers on the 
Technical Committee of Lloyd’s Register of 
Shipping and also found time to serve 
the British Standards Institution, the 
British Engineering Design and Con- 
struction Committee and the Marine Oil 
Engine Trials Committee. 

After his retirement in 1944, after thirty- 
one years’ service, Sterry Baines Freeman 
continued to be interested in marine engineer- 
ing, and by his death the profession has lost 
an elder statesman, who was known and 
respected by marine engineers in the Old 
World and the New and from China to 
Australia, and whose ability had done much 
to foster developments in marine engines. 





CHLORINATED RUBBER PaINTs.—A technical memo- 
randum has been published by Allweather Paints, Ltd., 
36, Great Queen Street, London, W.C.2, giving details 
of the composition, properties and uses of chlorinated 
rubber paints. This paint, known under the trade name 
** Pitan,” is stated to be resistant to alkalis, acids, brine, 
&c., and suitable for use where severe corrosive condi- 
tions exist. 
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Letters to the Editor 


(We do not hold ourselves on oe wo al the opinions of our 


LOCOMOTIVE EXPERIENCES 


Sir,—My attention has been directed to the 
correspondence in your issue of December 26th 
last, and to a letter from Mr. E. B. Parker appear- 
ing therein under the heading ‘* Locomotive 
Experiences.” In his discussion Mr. Parker 
refers to the new Beyer-Garratt locomotives of 
the New South Wales Railways, and to the auto- 
matic water release valves fitted to the cylinders 
of them. From the comments which Mr. Parker 
makes on the subject of these valves it is clear 
that he is ignorant of the principle on which they 
function, and, as the original inventor of them 
for use on locomotives, some years ago, perhaps 
I might be allowed to correct some of the 
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vertical, and, also, tapped into the covers (front 
and back) near the bottom of the cylinder. The 
way in which the automatic water release valves 
work is as follows. 

Water (which it is desired should be discharged 
before any damage occurs) may enter the cylinders 
of the locomotive, along with the steam, as soon 
as the piston valve opens to steam admission at, 
or just before, the commencement of the working 
stroke. If there be enough of this water to cover 
the bore of the pipe leading to the automatic 
water release valve concerned, the steam pressure 
then in the engine cylinder drives it, as a 
hydraulic ram, up the pipe and, traversing its 
length, it acquires a high velocity. By virtue of 
the velocity attained it strikes the underside of 
the valve with great force. The valve itself is 
spring loaded, to the extent that it requires a 


erroneous ideas which appear to have: prompted 


pressure of some 20 Ib per square inch or so in 
excess of boiler pressure to impart lift. Hence, 





(F) Front release valve 


(B) Back release valve. 


Automatic Water Release Valve 


Mr. Parker’s criticisms. In the course of his 
letter, Mr. Parker asks: “Is there any record 
of the performance of the automatic water 
release valves located on the sides of the tanks, 
and connected to the cylinders by compara- 
tively long pipes ?” And, a little later, he pro- 
ceeds to add, “It is difficult to believe that the 
automatic valves would be effective in view of the 
lengths of piping involved.” And, finally, he 
states, “The writer has been acquainted with 
vertical stationary engines which were wrecked 
because automatic relief valves—actually on the 
cylinder covers—were unable to release water 
rapidly enough on starting. What, then, of the 
remote relief valves on these Garratt engines ? 
Why are they placed in the remote position 
shown ? The connecting pipes increase the 
clearance volume, and heat loss, and it is difficult 
to see what advantages are derived from the 
layout.” 

The automatic relief valves which Mr. Parker 
has in mind are, doubtless, the ordinary spring- 
loaded safety valve design. The automatic 
water release valves, however, ‘as applied on the 
Beyer-Garratt, and also fitted to other, locomo- 
tives on these railways, are in an entirely different 
category. So far from it being “ difficult to 
believe that the automatic valves would be 
effective in view of the lengths of piping involved,” 
without a proper length they would not work at 
all. And, as to this, it seems that an important 
point has escaped the observation of Mr. Parker. 
This is that the valves are so located “‘ on the 
sides of the tanks” that the pipes connecting 
them to the cylinder covers are always practically 


in the absence of water, the steam pressure alone 
will not provide the means of initially opening 
the valve at all, but the kinetic energy acquired 
by the water in passing up the pipe, under the 
impelling action of the steam, will. As soon 
as this “‘ water ram” opens the valve it is dis- 
charged through escape ports, but, at the same 
time, there is the surface of a large piston then 
exposed to the action of the steam pressure. 
The area of this piston is such that a low pressure, 
about 25 Ib per square inch, more or less, suffices 
to keep the valve open. The steam pressure in 
the cylinder of the locomotive, being in excess 
of this (usually so for the full working stroke, 
in fact, invariably so at starting, when the risk 
of water being present is greatest), the valve 
remains open, clearing the cylinder of the water 
contained under the action of the steam pressure 
all the while. When the steam in the cylinder 
of the locomotive passes to exhaust the pressure 
drops to something less than 25 lb per square 
inch, and the automatic water release valve then 
closes. It will not reopen unless there be the 
impact of water to cause it to do so again at 
such time as the working stroke of the cylinder 
with which it is concerned recommences. 

A fact that will be appreciated from this 
description of the working of this valve is that it 
has the advantage, compared with the conven- 
tional types that it commences to deal with the 
water before this fills the clearance volume of the 
cylinder, and so it is not necessary to wait for the 
danger point to approach before beginning to 
discharge the water causing it. 

These valves are intended as the final safety 
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device to come into operation only if the cylindg, 
cocks are not opened by the driver at Starting, or 
are prematurely closed by him, if sudden prim; 
occurs, or if the capacity of the ordinary cylinder 
cocks does not suffice to clear the quantity of 
water involved quickly enough. In this way they 
do operate frequently, especially on the Beyer. 
Garratt locomotives, which, by reason o/ the long 
steam pipes, &c., collect water in the cylinders 
rather readily. A photograph, reproduced here. 
with, shows one of these valves actually operating 
as the locomotive (not a Beyer-Garra:! in this 
instance) is starting. 

With respect to the pipes increasing the clear. 
ance volume, and adding heat loss, bot) matters 
were considered at the time of the development 
of the valve itself, but the effect of either, in prac. 
tice, was dismissed as being of but very little 
account, With regard to any increase in c!earance 
volume this, at least, can readily be determined by 
calculation and, with the 194in diameter cylinder, 
of the Beyer-Garratt locomotive, and a clearance 
volume of about 7 per cent (the connecting pipe to 
the automatic water release valve being 1 fein 
bore and about 60in long), this 7 per cent will, by 
reason of the volume contained in the pipe, be 
increased only to 7-8 per cent. 

As regards the breaking grooves in the front 
cylinder covers on which, also, Mr. Parker com. 
ments, their provision was standard practice 
on New South Wales Railways locomotives 
before the automatic water release valves were 
evolved, and, as all classes of locomotives are 
not fitted with these valves, it has not been varied, 
Mr. Parker queries the results should a back 
cover unprovided with these grooves be burst by 
the presence of water in the clearance volume. 
The automatic water release valves, of course, 

are one of the important precautions provided 
to guard against any such eventuality occurring, 
C. A. CarRDew, 
M.1.Mech.E., M.I.Loco.E. (London), 
Locomotive and Technical Assistant, 
New South Wales Railways 
Redfern, Australia, 
February 18th. 


LIBRARY SERVICE FOR INDUSTRY 


Sir,—It is difficult to see exactly what is the 
object of Mr. A. R. Smith’s letter unless it is 
simply to denigrate librarians. In introducing 
different functions of information officers such 
as “the higher function of evaluation,” he 
appears to be trying hard to justify the existence 
of these gentlemen and I am sure that his version 
of that profession’s raison d’étre must have 
caused some puzzlement to his brethren. But 
then many people must wonder what an infor- 
mation officer really is or does and to find out 
they will doubtless go to one whose office they do 
know and understand—the librarian. 

F. H. Smit 

Walton-on-Thames, March 6th. 





Stress ANALYSIS CONFERENCE.—The Institute of 
Physics states that the seventh annual conference of the 
Stress Analysis Group will be held at the Engineering 
Laboratory, Trumpington Street, Cambridge, on Wed- 
nesday, ursday and Friday, March 25th, 26th and 
27th, beginning at 10 a.m. each day. The following 

apers will be presented: “Stresses in Gear Teeth,” 

by Professor W. A. Tuplin ; ‘“ A Photo-elastic Investi- 

tion of Dynamic Stresses in Gear Teeth,” by Mr. 
fi. S. L. Harris; ‘‘ A Resistance-Network Analogue 
Method for Solving Plane Stress Problems,” by Dr. G. 
Liebmann ; ‘“ The Foil Strain Gauge,” by Mr. P. 
“ Photo-elastic Use of Merco Resin,” by 
Mr. H. Fessler ; “ Stress-Optic Relations for Inelastic 
Behaviour,” by Mr. E. K. Frankl and Dr. S. A. Bayoumi; 
“* Stress Distribution at High Rates of Loading,” by 
Mr. D. G. Christie; “A Statistical Strain Gauge,” 
by Mr. W. A. Ray ; “ A Simple Diagrammatic Method 
for Representing Photo-elastic Phenomena,” by Mr. 
E. Lightfoot ; ‘* A Pneumatic Impact Testing Machine,” 

y Mr. A. M. P. Brookes and Lord Caldecote, and 

** Fatigue Tests with Mechanical Vibration Exciters,” 
by Dr. R. Weck. Full details of the conference are 
available from Mr. E. K. Frankl, Engineering Labora- 
tory, Trumpington Street, Cambridge. 
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CONFERENCE on Steam Turbine 
Research and Development, including a 
gries of papers from the Parsons and Marine 
Engineering Turbine Research and Develop- 
ment Association, was held at the Institution 
of Mechanical Engineers last Friday, March 6, 
1953. ; : 
At the first session the following papers 
were presented :— 
FACILITIES FOR FULL-SCALE TESTING OF 
MARINE TURBINE MACHINERY 
By T. W. F. Brown, D.Sc., S.M., M.I.Mech.E. 
THE DEVELOPMENT OF A MARINE STEAM 
TURBINE DESIGN 
By H. G. Yates, M.A., A.M.I.Mech.E. 
THE MEASUREMENT OF SPECIFIC STEAM 
CONSUMPTION 
By Micuaet H. Petty, B.A., A.M.I.Mech.E. 
BACK-TO-BACK TESTING OF MARINE 
REDUCTION GEARS 
By A. CAMERON, ae. a and A. D. NEwMan, 










An abstract of the paper by H. G. Yates is 
printed on page 387 of this issue. 


DISCUSSION 


Commander (E) L. Baker, R.N. Retd., 
opening the discussion, said that it was 
mainly the owners’ money and diverted 
taxes which were spent at Pametrada, yet, 
as far as he was aware, the representation of 
owners on the council and committees was 
negligible. Was this the correct balance ? 
When it came to a compromise between 
capital cost and operating costs, who could 
decide but the shipowner ? Not every ship- 
owner had a fleet large enough to carry an 
engineering staff of sufficient calibre to 
challenge the proposals made by the ship- 
builder. Indeed, the company which Com- 
mander Baker served had on more than one 
occasion had to remind the engine builder 
that the customer was entitled to what he 
wanted if he paid for it. In visiting Pame- 
trada and in reading through the papers, 
Commander Baker had been impressed by 
the wonderful facilities available and by the 
keenness and enthusiasm of the: staff. He 
wished he could be as enthusiastic over the 
finished product. His company operated 
eight steamships with a Pametrada design of 
turbine. The fuel consumption of each ship 
averaged over a number of voyages varied 
from 0-602 Ib to 0-557 lb per shaft horse- 
power per hour, which he was sure they 
would agree was surprising. In the case 
of a similar number of motorships, the 
engines of which were tested on the brake, 
the variation was very much less, being 
only 0-393 lb to 0-388 1b per brake horse- 
power-hour, or about 1-6 per cent, com- 
pared with nearly 10 per cent. One was 
forced to conclude, therefore, that the tur- 
bines were to blame. To shipowners, 7 tons 
of fuel per day was important and a con- 
siderable capital expenditure would be justi- 
fied to achieve such a saving. He had 
laboured the question somewhat because he 
had gathered the impression from the papers 
that the need to compromise design for the 
sake of production had weighed unduly in 
their approach to the job. For example, Mr. 
Yates said: “ It must be possible to produce 
a design capable of being built with general- 
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purpose machines and without prototype 
trials or investigations of individual ele- 
ments.” Commander Baker did not accept 
this. Turbines were of little use to tramp 
ships, but the fuel economy of liners and 
tankers could stand an increase of capital 
cost. 

His personal experience in both naval and 
merchant ships led him to believe that per- 
formance testing of every turbine set would 
be justified if only by eliminating such 
differences in performance as had been found 
in practice. This was not meant to imply 
that full-scale testing of the entire machinery 
installation was either necessary or desirable, 
but the test should establish the steam rate at 
or near the service power. Mr. Yates men- 
tioned that gland and diaphragm clearances 
had remained static at 0-015in, but neither he 
nor Mr. Terrell had commented on the fact 
that the actual clearances as built ranged 
from 0-009in to 0-023in in one set of tur- 
bines. With conditions like that it was 
hardly surprising that the performance of the 
turbine machinery also varied. 

Turning to the paper on gear testing, 
Commander Baker said it would be interest- 
ing to know whether any systematic survey 
of the hardness of the teeth was carried 
out before or after failure. In a recent 
gear failure in a “ Victory” ship they had 
found that there was a significant varia- 
tion in hardness along a tooth and that the 
gear was soft near the point of failure. A 
variation of 100 in Brinell number was then 
found in an unused pinion from the same 
source. 

He hoped his comments would not be 
taken as solely destructive. He wanted to 
support the plea contained in Dr. Brown’s 
final paragraph for more and yet more 
research. In addition, he asked for the early 
publication of results so that all might strive 
to apply them. No one could blame super- 
intendent engineers for being suspicious of 
advances in design when they were presented 
as a fait accompli which had been shorn of the 
applied research development and data. 

Captain (E.) A. J. Tyndale-Biscoe, R.N., 
said that Mr. Yates remarked in his paper 
that because of the difference in operating 
conditions between merchant ships and 
naval vessels, the design of turbines for the 

former had to be treated entirely on its 
own, without reference to factors which 
entered into naval designs. But for himself 
he wondered whether the full-scale tests 
which had been carried out on naval machi- 
nery had been of any valu¢ in advancing 
the design of merchant ship machinery. If 
not, was there not a case for a full-scale 
test to be carried out on an advanced set of 
merchant ship machinery ? Otherwise, he 
did not think they could make advances in 
the latter. The alternative would be for the 
merchant service to adopt naval designs, 
suitably de-based, which, as Mr. Yates had 
said, was done in the United States. There 
was no doubt that the United States methods 
achieved some results, for, if reports were 
to be believed, certain U.S. merchant ships 
had a fuel consumption considerably lower 
than corresponding British ships, and also 
at a lower specific weight. Of course, there 
might be compensating disadvantages, and 
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it would be interesting to hear further views 
of Pametrada on the subject. 

Commander (E.) J. H. Joughin, R.N., 
said a number of their troubles with turbines 
in the recent war arose from bad casing 
design. The low level of that design came 
partly from the attitude that around a given 
blade path it was easy, with a little thought, 
to throw a turbine casing. It was therefore 
most encouraging to learn of the careful and 
logical development, and clearly thought-out 
development, of casings presented by Mr. 
Yates. It was all the more disappointing 
to learn that there were still firms who 
thought they could interfere, without refer- 
ence to the designer, with his careful and 
essential arrangements. It was disappoint- 
ing to realise that Pametrada had not yet 
educated all its member firms to under- 
stand that the critical and thorough design 
of the casing was so vital to the satisfactory 
performance of the turbine that it must be 
vetted and finally approved in its entirety 
by Pametrada itself. The measure- 
ments of casing distortion given by Mr. 
Terrell were interesting. What would be of 
far greater interest would be a description 
of distortion tests showing the very great 
improvement in turbine casing distortion 
brought about in the designs developed by 
Mr. Yates. Our naval war experience with 
impulse turbines designed before the war 
brought many blade failures due to blade 
vibration. The underlying lesson that ran 
through these failures and through the 
successful wartime designed impulse tur- 
bines was the need, first, to eliminate and 
reduce all discontinuities giving impulses 
which could set blades vibrating, and, 
secondly, when there remained any possibly 
unavoidable source of impulses setting up 
vibration to ensure that at the resonant 
speed the nominal bending stresses on the 
blade were small. Mr. Nolan, in his paper 
to the Society of Naval Architects and Marine 
Engineers in 1949, presented the same con- 
clusions. Damping devices were used where 
possible. Mr. Yates reported: “The 
blades are united in groups by shrouding 
and/or binding wires arranged in designed 
lengths to ensure that vibration energy 
transferred from the steam to any one blade, 
owing to discontinuities in steam flow, is 
neutralised by the action of the same dis- 
continuities on other blades.” To con- 
vince them that this precaution would be 
effective, practical evidence was needed to 
confirm that the shrouding and binding 
wires in fact compelled the blades to move 
as one. Naval experience with impulse 
blade failures, both in the initial and later 

stages, had included many cases of broken 

or loose shrouding, and had not been unique 
in that. Dr. Kantorowicz had recalled for 
them the device of arranging blocks of 
nozzles at half-pitch intervals to eliminate 

the condition of complete resonance when a 

blade passed the nozzles at a speed such 

that the impulses were sustained at the 
natural frequency of vibration of the blade. 

This device was fitted in the initial nozzles of 

some of their destroyers. In 1935 Monsieur 

Paul Pons warned them of the severe limita- 

tions of this device, warning that it achieved 

its purpose of eliminating one condition of 
critical vibration at the expense of sub- 
stituting some others of less severity. He 
hoped that Mr. Yates and Dr. Kantorowicz 
were still agreed that where there could be 
unexpected or unavoidable discontinuities 
setting up vibrations, the criteria of safety 
suggested by Mr. Nolan must still be applied. 
Mr. E. V. Winstanley said the deflection 
tests of the single reduction gearbox were of 
interest to the designer. It was usual to 
test the rigidity of the gear casing by selec- 
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tively removing base-plate supports, but to 

measure the distortion due to the thrust on 
the bearing from torque transmitted was of 
great interest to the designer. He presumed 
that they regarded the particular design as 
satisfactory, since four times the normal load 
was still within the elastic range. 

All engineers called upon to give guaran- 
tees would be interested in the variation of 
efficiency with oil temperature and load as 
given in the paper. But in the absence of 
any details of the bearing sizes, grade and 
viscosity of the oil, and of the loads, one 
could only accept the answers provided by 
the authors from the great amount of analysis 
that had been done and had been presented 
in the form which could be applied by 
designers. One had to appreciate the 
trouble taken by the authors in separating 
the tooth losses from the bearing losses. 
It was noted that the authors expected to 
obtain a coefficient of friction for hardened 
and ground gears less than for normally 
soft gears. Could they give their reasons for 
this, since surface finish measurements 
showed very little difference and no change 
could be detected after the gears had been 
run in ? 

Mr. R. C. McLeod said he did not agree 
with Mr. Yates about partial admission. 
Twenty years ago he had designed a turbine 
for a paper mill which had to work initially 
with a reduced rate. It was designed for the 
final condition, with blocked nozzles in the 
diaphragms to give the initial condition. 
It was designed to have equal heat drops 
per stage in the final condition, but in the 
initiai condition the nozzles and _ the 
diaphragms were blocked to give the same 
heat drops per stage in the initial condition. 
It was tested both ways, and it was more 
efficient in the final condition at the reduced 
rate. 

Mr. F. Dollin said that the marine turbine 
designer was much more hedged about than 
the land turbine designer by limitations of 
weight and space and arrangement, but to 
his mind the element which militated most 
against the efficiency of the marine turbine 
was the astern wheel. The windage when 
running ahead was the least of its offences. 
The sudden and drastic change in the tem- 
perature distribution throughout the turbines 
when changing from ahead to astern running 
reacted very adversely on the clearances, 
and the mere presence of the astern wheel, 
unless separately housed, restricted the 

effective exhaust area obtainable in a casing 
of a given total length. It might come to 
be considered desirable to exploit the 
advantages of the reheating cycle in marine 
steam turbines, in which case it was prac- 
tically essential to avoid reversing the 
turbines. One way of doing that was to 
employ electrical transmission, which was 
adopted for the “ Beaver ”’ class cargo liners 
of the Canadian Pacific line and had enabled 
them to employ reheating with conspicuous 
success. If electrical transmission was taboo, 
was serious consideration being given to the 
development of alternative forms of reversible 
transmission ? While seeing the merits of 
the diaphragm construction and other features 
described in the paper, he “felt very sceptical 
as to whether the man-hours involved in the 
manufacture of that kind of turbine were less 
than they would be for a Curtis reaction 
turbine of equal efficiency with drum type 
rotors and no diaphragms. One charac- 
teristic of the disc and diaphragm arrange- 
ment was that the thermal inertia of the 
cylinder was much greater than that of the 
shaft, and if rapid changes of load or 
steam temperature occurred, considerable 
differential expansion in the axial direction 
was to be expected. In connection with the 











THE ENGINEER 


double-casing arrangement adopted in recent 
designs, there was an annulus plate by which 
the steam inlet branch on the inner casing 
was connected to the outer casing. He 
seemed to remember having seen that method 
applied in the case of some fabricated marine 
turbine casings built during the war. How- 
ever, those were low-pressure casings and the 
forces and deflections to be dealt with were 
relatively small. When that construction 
was adopted for a high-pressure turbine, 
what material was employed for the dia- 
phragm and what was the order of the 
deflections and stresses involved ? 

Mr. J. S. Hall said that it was interesting 
to note that the 1953 design of high-pressure 
casing of the two-cylinder machine departed 
considerably from tradition. The purpose 
of that was to maintain better alignment 
between fixed and moving parts. It seemed a 
little odd, however, that such a result should 
be achieved by making the connection 
between bearings and glands through the 
medium of a third outer structure, subject 
to its own distortion, rather than through 
properly designed direct supports of a more 
orthodox type. The construction adopted 
must surely be more expensive, and it intro- 
duced, among other difficulties, joint con- 
gestion at the gland mouths and those 
associated with the passage of the various 
connections through the outer casing on 
their way to the working cylinder. The 
diaphragm construction described was also 
interesting. It was stated that the diaphragm 
lay in its groove with an axial clearance of 
0-010in. However, there was also a lip 
affording encastre support. The radial 
clearance on both sides of the lip must be 
very small for the encastre support to be 
effective ; in fact, it was difficult to see how 
it could be made effective at all in view of the 
fact that the diaphragm was in_ halves. 
Perhaps the author would give more details 
of the fit of the lip in the cylinder groove and 
state whether he had had any experience of 
the troubles that might be anticipated, 
namely, crushing due to differential thermal 
expansion ; failure to float against the sealing 
face, due to binding, and difficulty in remov- 
ing the diaphragm when required. He also 
wished to know to what the author attributed 
the better thermodynamic performance of 
the diaphragm. He understood it was 
attributed to the better shape of the blade 
forms. Was it also due to the better shape 
of the inlet to the diaphragm passage ? 

Mr. T. W. Bunyan said that on page 15 of 
the paper Mr. Yates mentioned the fact that 
he had recorded in the case of a leakage in one 
turbine the loss of 18 per cent of the available 
ahead power owing to internal windage. 
That was an alarming figure and served to 
illustrate the highly dangerous conditions 
which might be produced by so simple a 
defect as a leaky manceuvring valve. Eighteen 
per cent of the full ahead power would repre- 
sent an enormous amount of localised heat, 
and he would like Mr. Yates to tell them the 
condition of the blading when the job was 
opened up. He agreed entirely with Mr. 
Yates when he explained the advantages of 
keeping the low-pressure rotor inertias as low 
as practicable from a consideration of tooth 
separation occurring with torsional vibration 
criticals, which were particularly important 
in the case of three turbine aft end installa- 
tions. Did gash construction represent any 
embarrassment from the point of view of 
whirling criticals ? The straightening of a 
gashed rotor was, of course, a complex 
problem, but he had no doubt that Pametrada 
had the answer to that one also. Incidentally, 
a bent rotor was a not infrequent occurrence. 

Mr. J. Caldwell remarked that Mr. Yates 
had developed a new type of diaphragm, 
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which apparently enabled him to COMpress g 
great many turbine stages into a short ayia) 
length. The elastic deflection of ihe ja. 
phragm was reduced by the Construction 
employed, but it would be interesting io knoy 
if there was a corresponding reduction of 
stresses. If not, for a diaphragm used a 
higher temperatures the constructio, might 
not show any advantage in reducing the 
tendency for permanent deflection due 
creep. He did not agree with Mr. Yates 
statement that his construction by eri ployin 
rolled nozzle sections was likely to show an 
improved efficiency over milled ozzle 
There appeared to be greater opportunity fo, 
leakage in that design, so that the e‘licieney 
might be less. 
Commander Green said that the growth of 
the combined operation on desien was 
obviously leading, or would lead, io pro. 
gress. He wondered whether the uscrs—the 
shipowners—were making sure that tle gains 
offered in thermal efficiency were no! subse. 
quently lost by inattention to running and 
maintenance. He had in mind, for example, 
the use of the nozzle box as a metering device, 
It should be possible to provide a chart, 
based on careful measurements, showing the 
pressure to be expected in the main turbine 
nozzle boxes for all combinations of draught, 
state of bottom and weather conditions, 
That would require the subsequent co-opera- 
tion of the shipowners, as it might be cop. 
sidered outside the scope of Pametrada 
itself. But it must be borne in mind that the 
propeller law curve was no law at all once the 
ship was in service, and that variation became 
very serious in the smaller ships. Once such 
a ship chart were established, the interest of 
the seagoing engineers would be aroused, and 
defects such as leaking astern manceuvring 
valves would be more readily diagnosed. 
Who knew whether that was not one of the 
main causes of variation in results on service 
mentioned by Commander Baker ? 
The authors replied briefly. 


( To be continued ) 

























































Short Notice 


Mining Machinery. Third edition. By Thomas 
Bryson. London: Sir Isaac Pitman and Sons, 
Ltd., Parker Street, W.C.2. Price 35s.— 
The primary object of this book is to provide 
information and guidance for students preparing 
for the Board of Trade examination for second- 
class certificates of competency as colliery under- 
managers. The scope of the book is such, 
however, that those preparing for the first- 
class certificate examination will find it a useful 
work of reference. In compiling the new edition 
the author has placed the questions at the 
end of each section and extended the subject 
matter by dealing with coal-face machinery and 
locomotive transport. Each aspect of the many 
classes of machinery used in modern mining is 
considered and to assist readers who wish to make 
a detailed study of the plant a useful bibliography 
is given at the end of each section. The subjects 
broadly covered include heat and steam ; boilers 
and accessories ; steam engines and auxiliary 
plant; mechanical transmission of power; elemen- 
tary electrical principles; d.c. and a.c. electrical 
plant; compressed air plant; strength of materials; 
coal-face machinery; mechanical stowing ; 
haulage and haulage appliances ; locomotive 
transport and man-riding cars; winding and 
winding appliances and mine drainage. 





























RELAXATION OF NICKEL CONTROL.—The Ministry of 
Supply and the Board of Trade have now relaxed 
restrictions on the use of nickel under the Nickel Pro- 
hibited Uses Orders, 1951, in the case of certain articles, 
including motor-car parts, hospital equipment, table 
hollow-ware and some stationers’ sundries. Owing to 
the needs of the defence programme it is still necessary 
to maintain existing controls over the use of nickel in 
the manufacture of most goods. The position is, how- 
ever, being kept under review. 
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Carriage Shed at Willesden 


{| new cleaning and maintenance depot for carriages and sleeping cars has been 
opened at Willesden for servicing the main line stock serving Euston: This depot 
has one long shed with four lines, each designed to hold sixteen vehicles, which are 
cleaned and serviced in four stages. Between cleaning stages the vehicles are moved 
hy a mule traction system, and an interesting new control and safety system has 


heen installed for its operation. 


N Monday last a new depot for the cleaning 

and maintenance of the main line carriages 
and sleeping car trains on the London Midland 
Region of British Railways was officially opened 
at Willesden by Lord Hurcomb, the chairman 
of the British Transport Commission. This new 
depot, which has cost some £750,000 to build and 
equip, is designed to make possible improved 
train operation between Euston and Willesden 
by relieving pressure upon the main line. For 
a number of years the preparation, marshalling 


The shed is a single-span, welded-steel, rigid- 
frame structure having 76ft 8in centres of hinges 
with a height of 27ft 4in from rail to ridge. 
Its frames are at 20ft centres, carried on mass 
concrete footings and support channel purlins 
which carry the roof covering. There are two 
continuous stretches of glazing on each side of 
the ridge and similar stretches between the eaves 
and top of the concrete units which close the 
lower part of the side. An upper floor. which is 
provided over the whole width of the shed for a 





Interior of Carriage Cleaning Shed 


and stabling of coaches for the long-distance 
trains serving Euston have been handicapped 
by the widely dispersed facilities, and as long ago 
as 1936 the former L.M.S. Railway approved a 
tentative scheme for a new depot. This tentative 
scheme for a conventional carriage depot of 
twelve lines, each holding sixteen coaches and 
with outside sidings, and a further scheme, which 
was later evolved, formed the basis of the depot 
now opened. 

By organising and equipping the new depot 
for carrying out the work of cleaning and main- 
tenance at recognised stages through which a 
train of coaches moves, the whole of the work 
required is done in a shed with only four lines, 
each holding sixteen vehicles. The arrangement 
has enabled the apparatus for services such as 
water, power, gas, vacuum and battery charging, 
normally required throughout the whole of a 
carriage siding, to be reduced to a minimum. 

The depot is laid out on a 27-acre site lying 
between the electric lines at Stonebridge Park 
Station and Sudbury marshalling yard. For its 
operation three new signalboxes have been 
installed. There is a direct connection from 
Euston at the south-western end of the site by 
about a mile of double track from Harlesden, 
and a connection is also provided at the Wembley 
end. The total length of the marshalling and 
Stabling sidings, excluding running loops and 
roads through the shed, is 8680 yards, or approxi- 
mately 5 miles, providing accommodation for 
434 coaches. 


The new shed, some interior photographs of , 


which are reproduced on this page, is 1120ft 
long by 77ft 8in wide, excluding the stores, offices 
and amenities, which are arranged along the 
sides. There are four roads which have normal 
depth pits for 860ft and shallow pits along the 
remainder. 


length of 160ft contains the laundry and linen 
storage rooms. 

Special tee-shaped decks 3ft 8in high are 
provided between each pair of tracks in two 
places in the shed. These decks provide supports 
for the rails on which mules used for hauling 
purposes operate and also enable the staff to 
gain access to the inside of the coaches. In 
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addition, platforms are provided between the 
outside tracks and the walls. Five subways with 
stairways leading to pits, floor or decks are 
provided in the length of the shed so that staff 
can move about freely when trains are in motion. 
Two of these subways are also provided with 
ramps outside the shed so that tractors with 
trailers can carry stores to any point required. 
The offices, stores and main amenities are 
arranged in one block along the side of the shed, 
and one portion of this block has an upper floor 
which accommodates the canteen and kitchen. 


EQUIPMENT AND OPERATION 


Empty stock from Euston arriving at the depot 
proceeds along a new independent down carriage 
line and trains stop near the south end of the 
shed. The trains are first driven at 3 m.p.h. 
through a machine which damps the coach 
sides by means of water sprays and then applies 
a special oxalic cleaning solution to the exterior 
of the body. This machine, which is illustrated 
on page 396, consists of a rigid steel frame- 
work spanning the track and supporting sixteen 
trailing arms, each arm having, at its outer end, 
an adjustable steel hood which, in turn, supports 
a freely rotating drum adapted to carry ten 
brush heads forming a rotating brush. Each 
trailing arm is so spaced that the brushes 
overlap when presented to the coach side. 

The solution has to be applied as evenly as 
possible over the surface of the coaches with 
the absolute minimum of wastage and contamina- 
tion of the frame members, running gear, &c., 
and for this reason it is brushed instead of being 
sprayed on the coaches. Each of the sixteen arms 
is actuated by compressed air at a pressure of 
25 lb per square inch acting on a piston 24in 
in diameter working in an open-ended cylinder, 
the arm being returned to the open position by a 
counterbalance weight on release of the air 
pressure from the cylinder. 

The air control valve, by the operation of a 
single lever, applies compressed air to the trailing 
arm cylinders simultaneously, or by movement 
of the lever in the opposite direction, to exhaust. 
The cleaning solution is contained in a sump of 
approximately 1000 gallons capacity between the 
rails, and is pumped from the underground sump 
to the machine by a pump of 5 gallons per 
minute capacity. 

Each brush head is fed from its own small 
feed tank, the two upper tanks on each side of 
the machine being directly fed with solution from 
the pump, and the overflow from these tanks 
cascading into the tanks below until the remaining 
overflow from the lowest tank discharges into 
the spillway leading to the underground sump 
for recirculation. Air-operated valves open the 
feed to the brushes when they contact the coach 
sides. As already mentioned, fresh water pre- 
rinsing sprays are provided some distance in 
front of the solutioning machine, and these 





Mule Runways in Shed 
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sprays are primarily intended to damp and cool 
the coach sides in hot weather and to seal small 
cracks, &c., in the paint work with water and 
so prevent the ingress of cleaning solution. 

After the solution has been applied, ten minutes 
elapse before the train is passed through the 
washing machine, shown in one of our 
illustrations, at about 3 m.p.h. to remove all 
the cleaning solution and dirt. These washing 
machines, two of which are provided in tandem, 
are similar to those already in operation on the 































































































































































































London Midland Region, but many modifica- 
tions have been introduced in detail. 

Each machine has a steel framework on each 
side of the running road and frame supporting 
four vertical flail rotors. These rotors are each 
driven independently at 50 rpm. by 3 hp. 
motors through worm reduction gearboxes and 
flexible couplings mounted on platforms on the 
top of each structure. A central pump and 
operating attendant’s house is provided between 
the two machines and by means of switches the 
operator can arrange for either one or both 
machines to be brought into operation, or for 
four or eight rotors to be brought into service 
on either or both machines at any one time. 
Normally, only one machine is used at a time. 

Water draining from the coaches as they pass 
through the machines is collected in channels 
and gravitates to one of two sumps of 300 cubic 
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feet filtered water capacity, the filtered water 
being used for recirculation. Recirculated water 
is used with the washing rotors and a final rinse 
as the carriages pass out of a machine is given by 
sprays of clean water from the mains. 

From the washing machines the trains are 
transferred to the shed, through which they are 
moved in stages in accordance with the main- 
tenance and cleaning requirements. The trains 
are moved between operations by under-deck 
mule equipment, each of the four carriage lines 





Mule with Arm Lowered 


being served by two independent mules, the mules 
at one end having a travel of 340ft and those at 
the other of 260ft. 

Mechanically the mules are quite independent, 
but the electrical protection system ensures that 
a movement cannot take place by either mule on 
any one road without the operating and main- 
tenance staffs being in a position of safety. 
One of the mules can be seen in the illustration 
on this page. 

Each mule consists of a rigid fabricated carriage 
mounted on rollers running. on vertical flat- 
bottom rails and winch hauled by ropes sup- 
ported by ball bearing idlers throughout the 
length of the track. The mule is supported on 
two rollers on the lower rail and any tendency 
to lift is restricted by similar rollers arranged to 
contact an upper inverted rail. Sideways move- 
ment is prevented by horizontal rollers arranged 
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to engage the sides of both the upper and 
rails. 

A hinged arm on the mule is raised 0; lowered 
by a 1 h.p. motor through a train of Bearing 
limit switches being provided to stop the move. 

ment at the limit of travel in each clirection 
The outer end of this arm has mounted on it foy; 
cantilever springs of plate construction UrTanged 
to embrace the buffer heads between two coache, 
of the train. The haulage rope is not attached 
directly to the mule carriage, but to a bridle 
mounted in guides which can be moved , 
total of 3ft in relation to the mule carviage py 
means of a screw driven by a motor of I hp 
through a train of gearing. This range of move. 
ment enables local adjustment of the mule arm 
to be made by the mule attendant to facilitate 
engagement with the buffers. A rotary e\hauste; 
on this mule is driven by a 5-h.p. motor and cap 
be connected to the train vacuum by flexible 
hose and tee connector. Power for the mule 
motors is conveyed from a central position jp 
the mule runway through a flexible cable coiled 
on a spring-loaded sheave mounted on the mule 
frame. 

The various motors on the mule are coiitrolled 
from a control panel complete with inter. 
locked isolator and push buttons arranged jp 
the form of cups ; these cups can be depressed 
by the operator by means of a rod from the deck 
above. The arm raising and positioning controls 
are of the “hold-to-run” pattern, and the 
exhauster motor is arranged to run continuously 
after depression of the start button until stopped 
by depression of the stop button. 

The winch used to haul the mules is driven 
by a 120 h.p. squirrel-cage motor, gearing and 
hydraulic couplings. When the haulage equip. 
ment was being designed it was required that it 
should be capable of accelerating a total weight 
of approximately 500 tons smoothly and without 
shock and with strictly limited effort to the 
maximum speed, whilst retaining complete 
control of the movement and bringing this mass 
to rest with precision and without shock to the 
train or equipment. It is provided with two 
scoop tube fluid couplings driven from each end 
of the motor shaft. One coupling drives through 
a train of totally enclosed gearing to the drum, 
giving a rotation in one direction. The other 

coupling drives through an independent set of 
gearing which incorporates a pinion which 
reverses the direction of rotation of the drum. 

The motor starts “light ’’ under the control 
of a star delta panel operated by push button in 
the driver’s cabin. Engagement of one coupling, 
therefore, produces rotation of the drum or 
alternatively produces a braking effort consistent 
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yith the amount of oil in the coupling. Both 
scoop tubes are coupled through linkage to a 
single control lever in the driver’s cabin. Move- 
t of this lever in the forward direction pro- 
duces forward movement of the mule, and back- 
ward movement of the lever produces a reverse 
movement or if a train is connected to the mule 
the required braking effort. ; ; 

An electro-mechanical brake is held off whilst 

the motor is running, but comes into action 
automatically in case of current failure or 
emergency. This brake acts on a sheave keyed 
to the final drive shaft. Each winch comprises 
two drums, one drum serving the mule on one 
road, the other serving the corresponding mule 
on the adjacent road. 

The motor, scoop tube couplings, reduction 

ring and drum pinion shaft are common 
io both drums, a pair of claw clutches on the 
drum pinion shaft allowing one or other of the 
drums to be engaged with the driving gear, but 
not both at the same time. Selection of the mule 
to be operated is made by the driver by the move- 
ment of a clutch lever in his cabin. Each drum 
js mechanically connected to a dial indicator 
which shows the position of the mule in relation 
to the terminal points. A governor and cam 
mechanism is so arranged that should the driver 
not keep the train within the allowable speed, 
consistent with the distance of the mule from the 
terminal, the governor will open a switch and 
trip the main motor, thereby applying the 
mechanical brake. 

As the trains are moved from stage to stage in 
the shed by mechanical means, it was necessary 
to develop an electrically operated colour-light 
system. By this system only the man who sets 
the danger signal can release it to give the all-clear 
signal for train movement. 

Colour signals give indication by red or green 
lights to those working at or above the floor 
level and by means of illuminated word signs 
in the subways. Red indicates that it is safe to 
work on or under vehicles, and green that 
vehicles are about to be moved. 

Each of the four roads in the shed is separately 
protected by an independent system, and pro- 
tection is obtained by operating switches in 
control panels located at points throughout the 
length of the shed. A common key issued to 
each member of the staff is designed to fit all 
the lock switches on the left-hand side of the 
control panels, Before he starts work the 
employee inserts his key into any vacant lock 
switch on the nearest control panel and turns it 
in a clockwise direction. When this has been 
done a key on the right-hand side of the control 
panel should also be turned in a clockwise 
direction, and this will change the signal indica- 
tion from green to red, thereby indicating to all 
concerned that someone is about to be, or is, 
working on a vehicle on the particular road. 
The subway signs also change giving indication 
that it is safe to enter the road. The key from 
the right-hand side of the panel is then removed 
from the lock and retained by the worker until 
the job is completed. 

When work on the vehicles is completed the 
reverse procedure is carried out, inserting and 
turning the protection key in an anti-clockwise 
direction, thus releasing the original ‘‘ common 
key,” which is turned in an anti-clockwise direc- 
tion and afterwards removed and retained until 
next required. The keys in the right-hand side 
of the control panels, which are removed and 
retained when the red signal is required, can only 
be used on the lock from which they are taken 
and must always be used on the same lock to 
release the personal ‘‘ common key.” 

Control panels are located in the shed at floor 
or platform level for staff working at side or 
inside of vehicles ; on walkways for staff working 
at roof level, and in subways for staff working 
in pits underneath vehicles. In the event of a 
control panel being inoperative, the nearest 
available panel on the same road is used. 

Care has to be taken to see that the system 
protecting the particular road is used, and in 
conjunction with the protection arrangements 
the loudspeaker announcement system is used to 
broadcast instructions as may be necessary. 

Under the colour signals and signs code 
adopted a green light inside the shed indicates 
no staff are working in coaches throughout the 
road and movement of vehicles by mule or engine 
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can’be made. When a danger signal is illuminated 
in the subways it indicates no staff are working 
underneath coaches throughout the road and 
movement of vehicles by mule or engine can be 
made. It is dangerous to enter a pit when this 
sign is showing as movement of vehicles is likely 
to take place. Red lights in the shed show that 
work is in progress on, in, or underneath vehicles 
and all movement of trains on the road concerned 
is prohibited. A safe signal illuminated in the 
subways shows that staff is working on vehicles 
and all movement of trains on the road concerned 
is prohibited. 

In addition to these signs, there is a colour- 
light indication in each of the driver’s cabins 
and the system is interlocked in such a manner 
that the winches cannot operate the haulage 
mules when the danger signal is showing. The 
acceptance of trains into the shed is made by the 
winch driver when he is satisfied that the road is 
clear ; the instructions for taking away trains 
at the outgoing end is also given by the winch 
driver at that end to the traffic inspector by 
means of a plunger signal. 

In the shed all services are carried overhead 
with pendant connections to the various platforms 
and operating points. Two overhead galleries 
suspended from the roof, have a walkway on 
each side to enable staff to get on to the roofs of 
coaches, the space between walkways being used 
to carry the pipes for steam testing, vacuum 
testing, vacuum cleaning, gas, hot and cold 
water, electrical services and communications. 

As two-shift working is carried out in the 
shed, in addition to the excellent natural lighting 
an adequate system of artificial lighting is pro- 
vided by a system of fluorescent tubes along the 
sides of the carriage roads and in the pits. 

The laundry, which forms an integral part 
of the depot, is staffed and equipped with 
sufficient plant to handle up to 80,000 pieces of 
linen, weighing some 35,000 Ib, and 4000 Ib of 
blankets, &c., a week. 





Wake Studies of Plane Surfaces 


On February 27th, a communication from the 
National Physical Laboratory was read before 
the North-East Coast Institution of Engineers 
and Shipbuilders in the form of a paper with the 
title ‘‘ Wake Studies of Plane Surfaces,” by J. F. 
Allan, D.Sc., and R. S. Cutland, and it is sum- 
marised below. 

The paper recalls the discussions concerning 
the validity of the Froude coefficients for surface 
friction scale effect between model and ship 
and a proposal to use the Prandt-Schlichting 
Line. At conferences held in London in 1948 
and Washington in 1951 no agreement was 
reached regarding a minimum turbulent friction 
line, the decision being made dependent upon the 
results of researches in progress. 

Frictional resistance tests at the N.P.L. of 
three plank surfaces 50ft, 18ft and 10ft in length 
are dealt with, in all experiments turbulent flow 
was stimulated and the resistance was obtained 
by the momentum drag method. This method 
not only reveals the velocity distribution within 
the viscous wake belt and additional knowledge 
on the influence of free surface and longitudinal 
boundary edge effect, but allows a thin plank to 
be rigidly attached to the towing carriage. 

The constructional details and surface prepara- 
tion of the three planks, which measured SOft 
by 624in by lin wide, 10ft by 624in by lin wide, 
and 18ft by 29in by 3in wide, respectively, and 
the adjustments to the carriage are described. 
A table records the positions of the Pitot tubes, 
used for measuring velocities and pressures in 
the wake, and which were connected to a 100 
glass tube manometer board. Those for the 
50ft plank were placed at 10ft, 20ft 8in, 28ft 6in, 
39ft Sin and 50ft 6in from the bow. There is an 
account of the experimental procedure in which 
a static head tube clear of the wake was used as a 
datum for total head measurements. Any errors 
arising from variations of the bore of the tubes 
are considered to be negligible. The two chief 
possibilities of error in the readings for the SOft 
plank are noted and the frictional resistance of 
the 18ft plank, obtained by the wake momentum 
method, was checked by measuring the resistance 
directly on a dynamometer and correcting for 
wave resistance. 
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The theory of the momentum drag method is 
set out and the profile drag obtained includes 
friction and form drag, but not drag due to the 
formation of gravity waves at the free surface. 
Curves show the transverse distribution of drag 
obtained for the three planks at a speed of about 
9ft per second, and similar curves were obtained 
at sixteen depths for each speed and each curve 
integrated to give the Cfl at that immersion. 
The values obtained have been plotted and show 
the vertical distribution of Cf1 and also the effect 
of the variation of the distance from bow to 
draught ratio at constant draught. Another 
set of curves indicates the variation of Cf1 with 
speed, while the effect of change of draught is 
also illustrated. Wake belt widths obtained for 
the planks are plotted to a base of distance from 
bow and a formula is established for the resulting 
curve. 

The velocity distribution in the wake belt, 
calculated for three speeds and immersions for 
each position along the SOft plank are also 
plotted. To enable the formula expressing the 
relationship between the velocity in the wake and 
the distance from the plank surface to fit the 
wake velocity distribution curves the addition 
of a constant is suggested. The values of the 
friction coefficient Cf obtained for the whole 
plank are plotted to a base of Reynolds number 
after correcting for resistance of the turbulence 
stimulator, the value of which is given in a 
tabular statement. For comparison purposes 
the Schoenherr Line is shown on the graph and 
it is noted that the line coincides with the curve 
for the 39-4ft from the bow position. The paper 
concludes with a description of the method of 
correcting for wake-scale effect, the application 
of which is being studied at the N.P.L. 





British Standards Institution 


All British Standard Specifications can be obtained from the 
-_. Department of the Institution at 24, Victoria Street, London, 


FLEXIBLE STEEL CONDUIT AND ADAPTORS 
FOR ELECTRIC CABLE 


No. 731 : 1952. Price 2s.6d. This British Standard 
forms part of the revision of B.S. 731, ‘* Flexible 
Steel Conduit for Cable Protection and Flexible Steel 
Tubing to Enclose Flexible Drives,” issued in 1937. 
Since flexible steel conduit for electric cable protec- 
tion has become dissociated from flexible steel tubing 
to enclose flexible drives this standard has been given 
a new B.S. number ;_ the revision of the part of 
B.S. 731 relating to flexible steel tubing to enclose 
flexible drives will form the subject of a separate 
British Standard to be published later. 

The new standard provides for three kinds of 
flexible steel conduit suitable for insulated cables— 
unpacked, asbestos packed and rubber packed, and 
for two of adaptors—clamp and solid. Besides 
standardising dimensions, it specifies mechanical 
requirements and tests for the finished conduit, and 
prescribes suitable qualities of materials for use in 
the manufacture of flexible steel conduit and adaptors 
for cable protection. 


FREE MACHINING BRASS RODS AND 
SECTIONS 


No. 249 : 1953. Price 3s. In this revision the 
range of sizes covered has been extended to include 
material 4 in diameter, the chemical composition has 
been slightly altered, and rolled material has been 
omitted, as the type of material covered is now 
generally extruded or extruded and drawn. Toler- 
ances have been amended, to bring them into line 
with present-day practice. Throughout the standard 
the term “ rod ” has replaced the term “ bar,” which 
was used in the 1940 edition, as in accordance with 
the definitions of B.S. 1420, “‘ Glossary of Terms 
Applicable to Wrought Products, in Copper, Brass 
and Other Copper Alloys,” “* bar ” refers to material 
of thickness over in and up to and including 12in, 
whereas “rod” has a more general application. 


ALUMINIUM FILLER ALLOYS FOR 
BRAZING 


No. 1942 : 1953. Price 2s. This standard is com- 
plementary to B.S. 1723, “* Brazing,” and to B.S. 1845, 
“Filler Alloys for Brazing (Silver Solders and 
Brazing Solders).” It covers four aluminium alloys 
suitable for brazing a number of alloys complying 
with the series of British Standards for aluminium 
and aluminium alloys. 

Chemical composition and limits of impurities, 
together with the form of material, are specified in 
the standard, and the approximate melting ranges 
are given for information. 
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Foil Strain Gauges 


WE have recently received further details* of the 
foil strain gauges which are produced by 
Technograph Printed Circuits, Ltd., to the require- 
ments of Saunders-Roe, Ltd., East Cowes, Isle of 


Wight. These gauges are made by using the 
** printed electric circuit” technique to produce a 
very thin metallic foil (forming a resistance 
element) on a thin lacquer film base. The specimen 
strain gauges illustrated herewith are made by this 
technique and consist, typically, of a. copper- 
nickel foil printed on an Araldite lacquer base. 

Some inherent advantages can be claimed for 
these foil strain gauges, compared with the 
orthodox wire strain gauges. First, the foil gauge 
has a much higher ratio of contact surface to 
cross section. The foil gauge therefore has better 
heat dissipation properties and a higher current 
carrying capacity, which means a greater voltage 
output or sensitivity. Secondly, the lacquer base 
has good mechanical and electrical properties 
and can readily be adapted to the application of 
simple waterproofing techniques. Thirdly, the 
Technograph foil gauges can be “ printed”’ to 
conform to any desired pattern in two dimensions, 
whereas there are rigid limits to the physical 
arrangements that can be achieved with strain 
gauges of thin wire. 

This point is perhaps brought out in our first 
illustration. On the left of the photograph 
there is a portion of strain gauge suitable for 





Some Typical Foil Strain Gauges 


torque measurements. It is extremely simple, 
consisting of two parallel patterns sensitive to 
strains at 45 deg. and 135 deg. to the longitudinal 
axis of the gauge, which is easily and accurately 
made as a parallel sided ribbon in 6in or 12in 
lengths. For use as a torque gauge the required 
length of the ribbon is cut off, wrapped round 
the shaft upon which the torque measurement is 
to be made, and bonded into position. The 
electrical supply and output signal wires are then 
soldered in position and connected to the supply 
and measurement circuits respectively. The 
alternative method, using ordinary wire strain 
gauges applied at 45 deg. to the principal axis of 
the shaft, involves marking out the shaft at 
45 deg. and 135 deg.—not always a simple 
operation—and using a four-gauge bridge to 
compensate for shaft bending and similar effects. 

Another useful application of foil gauges is to 
the measurement of hydraulic pressures on a dia- 
phragm. The linear wire gauge is difficult to 
apply to a diaphragm for pressure measurement, 
but the double spiral foil gauge illustrated here 
meets the need simply. This double spiral gauge 
integrates the circumferential strains over the 
area of the diaphragm. It therefore makes 
effective use of the gauge material and of the 
strain response of the diaphragm. When this 
arrangement is calibrated it forms a_ useful 
pressure-measuring device in conjunction with 
relatively stiff diaphragms. 

Tests have been made by Saunders-Roe, Ltd., 
to show that the “‘ Technograph ” strain gauges 
described above can be connected to a recording 
galvanometer without any intermediate amplifi- 
cation of the strain gauge output signal. For 
these tests four 50-ohm copper-nickel foil gauges 
were mounted at the root of a light alloy (DTD. 
683) cantilever beam (as illustrated) and wired as 
a Wheatstone bridge. Bridge balance was 
obtained with a low-value potentiometer in one 
arm, the slider of the potentiometer and the 
opposite arm being taken direct to the galvano- 
meter coil in one channel of the A.R.L. recorder, 





* See THe Enctneer, Sept. 12, 1952, page 348. 





illustrated herewith. The bridge was energised 
with 24V d.c. and recordings were made of both 
steady and oscillating strains, the former pro- 
duced by loading the beam with weights and the 
latter by a small electric motor with an out-of- 
balance flywheel mounted on the beam. A 
50 c/s sine wave from an oscillator was fed 
into another channel of the galvanometer as a 
time marker for the oscillatory strains. 

On the oscillogram reproduced herewith the 





Vibrating Beam for Testing Foil Strain Gauges 


output from the strain gauges gave a galvano- 
meter deflection of 4-55 cm, representing a stress 
of 5-38 tons per square inch in the beam. 
Analysis of similar recordings showed that, with 
a galvanometer sensitivity producing 1cm 
deflection (on the film trace) for an input of 
101A and a dissipation of 2-88W per gauge (or 
24V across the bridge), the overall sensitivity of 
the system was 1 cm galvanometer deflection for 
a stress of 2650 Ib per square inch in the beam. 

Further tests to determine the upper frequency 
limit of the apparatus when the specimen was 
subjected to oscillatory strains were limited by 
the natural frequency of the beam plus energising 
motor, and a maximum of about 25 c/s was 
obtained with no evidence of a falling-off in 
amplitude. To complete the investigation the 
strain gauge circuit was replaced by a low- 
frequency variable oscillator feeding through a 
variable attenuator. 

The natural frequency of the channel being 
investigated was found to be 138 c/s undamped, 
above which there was a very rapid falling-off of 





The A.R.L. Recording Galvanometer 


amplitude. The movement was then damped 
with a 50-ohm resistor to represent the gauge 
bridge impedance and the response was uniform 
to nearly 100 c/s, whereafter it dropped to 3 db. 
down at 160 c/s and 5 db. down at 200c/s. 

From these tests it may be deduced that foil 
strain gauges have the necessary dissipation 
capacity to permit direct recording of small 
strains at oscillations up to 100c/s without loss 
of amplitude, when used with the A.R.L. record- 
ing galvanometer. 

As trace amplitudes of the order of 1 cm can 
be analysed to better than 2 per cent, the sensi- 
tivity figure quoted in these tests of 1 cm for 
2650 Ib per square inch in the alloy DTD.683 
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means that readings to 50 Ib per square inc 
be obtained with care. 

Much greater sensitivities could be obtaj 
by stepping up the bridge energising voltage to, 
point approaching a dissipation of 10W to jsw 
per gauge, provided temperature Compensation 
precautions were observed. For instance, sing. 
the strain/output current relationship is linear 
then at a dissipation of 10W per gauge (which ; 
within the capacity of the foil gauge) it should be 
possible to distinguish loads of 18 Ib to 20 Ib pe, 
square inch in the alloy DTD.683, or alt«rnatiyely 
a full-scale deflection of 6-5 cm amplii:de coyjg 
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Galvanometer Recording of Strain Gauge Output 


be achieved at the film for loads of approximately 
2:6 tons per square inch. It is estimated that the 
freauency response of the galvanometer elements 
is substantially linear to 100 to 110 c/s and that 
they may be used in this range without reserva- 
tion. Above this range the elements are fre- 
quency conscious. and since there is considerable 
variation between elements, careful individual 
calibrations are indicated. Since in the A.R.L. 
recorder sensitivity has been sacrificed for com- 
pactness and frequency response, it is fair to 
assume that, if these qualities were of secondary 
importance, a galvanometer many times more 
sensitive could be used. 





Books of Reference 


The Structure and Capacity of Australian Manu- 
facturing Industries. Compiled by the Australian 
Department of National Development. London: 
Angus and Robertson, Ltd., 48, Bloomsbury Street, 
W.C.1. Price £3.—During the past fifteen or so 
years a great expansion has taken place in the manu- 
facturing industries in Australia, and the object of 
this book is to give a broad picture of the organisa- 
tion and the capacity of these basic industries. The 
book deals with seventeen industrial groups con- 
cerned with: fuels, lubricants, light and power ; 
products of crude and treated non-metallic minerals ; 
timber preparation, products of wood, cane, bark. 
cork and straw; pulp, paper and paperboard ; 
paper products, printing, &c.; chemical and asso- 
ciated industries ; plastics products ; rubber pro- 
ducts ; metals, pipes, tubes, castings, and forgings ; 
transport equipment; electrical and _ electronic 
apparatus ; machinery, plant, equipment, &c.; 
food and refrigeration ; leathers ; textiles ; cloth- 
ing and other products of textiles. Each section first 
describes the structure of the established manufac- 
turing activities, followed by an outline of the 
capacity and basic statistics of output, labour value, 
&c. The information presented shows how, under 
some of the expansion schemes now in hand, the elec- 
trical generating capacity will be doubled ; brown 
coal production doubled and black coal production 
increased by 50 per cent ; the steel making capacity 
is being increased by some 40 per cent, and copper 
production increased by 150 per cent. Within the 
near future, it is expected that sufficient aluminium 
will be produced to satisfy local requirements and a 
ten-fold increase is planned in petroleum refining. 
These and other schemes for increasing production 
combined with the growing capacity for manufactur- 
ing tractors, transport equipment, construction plant, 
ships, aircraft, &c., which are dealt with in the book, 
give a good impression of industrial progress and 
future development in the country. There are a 
number of appendices giving statistical summaries 
and explanatory notes. 
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An Iron Ore Project in Canada 


4 project for the exploitation of iron ore in Labrador and Quebec is described 
here. The ore is found in an isolated locality and is intended primarily for 
consumption in the U.S.A. A production of 10,000,000 tons annually is envisaged 
and the various works involved include 362 miles of railway, an ore handling plant 
and quay at Swan Islands, a transfer dock at Montreal, three new towns and hydro- 


electric power developments. 


N extensive project is at present in progress 

in the Canadian provinces of Quebec and 
Labrador, for the exploitation, on a large scale, 
of iron ore. The ore is intended primarily for 
the United States steel industry, which has 
relied, up to the present, largely on the Mesabi 
jron ore range in Minnesota. There are still 
considerable reserves available in the Mesabi 
range but it is considered that production has 

d its peak and the expectation of alternative 
supplics from Venezuela and from Labrador 
and Quebec is considered to be timely. 

The Canadian ore deposits occur in an area 
700 miles north east of Montreal, at the border 
of Labrador and Quebec, as shown in the map 
below. The area lies in the Labrador Trough, 
which extends some 490 miles by 60 miles, 
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Map of Iron Ore Project Area 





almost to Ungava Bay in the north. So far the 
productive zone is about 90 miles by 5 miles 
in extent and in this zone more than 400 million 
tons of ore have been proved, containing over 50 
per cent dry iron. There are two mining con- 
cessions concerned. One, of 20,000 square 
miles in Labrador, leased to the Labrador 
Mining and Exploration Company, Ltd., and 
the other, of 3900 square miles in Quebec, 
leased to the Hollinger North Shore Exploration 
Company, Ltd. The total concession area is 
approximately 130 miles by 180 miles; the 
Labrador section has to be reduced to 1000 
square miles by some time this year, while that 
in Quebec has to be reduced to 300 square 
miles by 1962. The ore will have to be trans- 
ported about 1400 miles via the St. Lawrence 
River, or about 2000 miles via the Atlantic 
coastal ports of the United States. 

Two of the principal difficulties militating 
against the successful completion of this under- 
taking have been, first, that until this project 
began, the mining area was completely without 


road, water and rail access to the inhabited 
parts of Canada, and second, that all the work 
has to be done in rather less than six months 
in each year, due to conditions of extreme cold 
weather. To finance and administer this work, 
the Iron Ore Company of Canada was created 
in 1949, from four Canadian mining companies 
and five United States steel companies, with a 
capital of 200 million dollars. Two firms of 
consulting engineers are concerned with the 
project. The Stone and Webster Engineering 
Corporation of the U.S. is responsible for the 
mining, power and railway portion of the project, 
and the C. D. Howe Company of Port Arthur 
and Montreal for the port, dock and ore handling 
installations. 

The various works necessary for the completion 
of the entire project include geological investiga- 
tions, a 360-mile railway from the mines to 
Seven Islands, a terminal and port at Seven 
Islands, a transfer dock at Montreal, hydro- 
electric developments at Menihek and Clark 
City, three new towns, and two new 30,000-ton 
ore carriers. 

The ore deposits have been. known to exist 
since the 1890s, but have only been prospected 
in detail during the last ten to twelve years. 
They are found as concentrated deposits, con- 
taining from 54 to 61 per cent of iron. Some- 
thing like 10 per cent of the proved ore also 
contains some manganese. The ore is found on 
the surface and will be mined from surface 
excavation. The isolation of the mines can be 
judged from the fact that no recent villages have 
existed within 300 miles of Knob Lake, although 
Knob Lake is on approximately the 55th deg. of 
latitude. 

The inaccessibility of the site made necessary 
the formation of an air transport service, which, 
during 1951, flew in 17,000 tons of freight, 
including heavy items of plant. The aircraft 
have been operated from airports at Knob Lake 
and Seven Islands, and from ten landing strips 
built along the railway route. Three Douglas 
**DC-3” and one Canso aircraft have done the 
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bulk of the heavy work, while six smaller planes 
capable of being used all the year round with 
— wheels or skis, have been used for lighter 
work, 


THE RAILROAD 


The railroad forms the largest single item of 
the project and will cost some 60 million dollars. 
The northern end of the line is at Knob Lake 
and the southern end at Seven Islands, in the 
classification yard of the ore handling plant of 
the new port. The length of the line is 362 miles, 
and included in this distance there are twenty-five 
steel bridges. The longest bridge is 700ft in 
length and crosses the Moisie River. Throughout 
its entire length the railroad crosses very rugged 
country. 

The Quebec North Shore and Labrador Rail- 
road (a subsidiary of the Iron Ore Company of 
Canada) owns the system. The contracting 
organisation for its construction is known as 
CMMK, these initials covering the names of 
the separate construction companies which have 
banded together to carry out this undertaking. 

A few miles from Knob Lake the line meets 
the Labrador Plateau at an elevation of about 
1600ft. For about 200 miles, or rather more 
than half its total length, it continues along the 
plateau at elevations varying between 1500ft 
and 2100ft, and then crosses the border into 
Quebec. From the border the railroad continues 
with about 50 miles of sharp curves and steep 
gradients down to an elevation of 300ft. For 
the next 50 miles the level reduces gradually 
until it reaches 180ft, having followed the steep 
and narrow gorges alongside the Wacoma, 
Nipissis and Moisie rivers. The major crossing 
of the Moisie River occurs about 12 miles from 
Seven Islands, with a 708ft bridge. The remain- 
ing few miles to Seven Islands is largely along the 
coastal plane. 

Considerable excavation has been involved 
through a variety of rock, boulder and clay 
formations to permit the laying of the main 
single-line track. The maximum gradient for 
loaded cars is 0-4 per cent, and 0-9 per cent is 
the normal maximum gradient for unloaded 
cars. The sleepers are all treated and tie plated 
and it was found cheaper to import many of 
them from Texas in the Southern U.S., than to 
obtain them in Canada. The rail is heavy at 
132 lb per yard ; adequate passing places are 
also provided along the line to accommodate the 
very long trains which will be coming down from 
the mines at the rate of seven per day to transport 
the scheduled quantities of 10 million tons each 
year, in the approximate working period of six 
months. Four diesel locomotives per train will 
be used, and trains will consist of well over 100 
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cars each. Each car is to carry approximately 


them, together with other rolling stock and 
maintenance equipment. The sleepers are 
founded on gravel ballast obtained locally. 
Approximately 80,000ft of corrugated steel 
culverting is being used in the construction, 
varying from 2ft to 12ft in diameter. Two 
tunnels, 2250ft and 600ft long respectively, pass 
through rock. It is hoped to complete the railroad 
by the end of this year. 


SEVEN ISLANDS 


When the ore cars arrive at Seven Islands, they 
are run into a classification yard containing ten 
tracks, each with a capacity for ninety cars, and 
having side pusher tracks between each pair of 
car tracks. There is a total of 40 miles of track 
at the terminal of the railroad and provision 
exists for a further 40 tracks in the classification 
yard, if it becomes necessary. From the yard 
the cars are moved down a single track and are 


caught up in pairs by a “ mule,” which pushes 
them at a speed of 10ft per second up an incline 
of 11 per cent and into a dumper house. The 
mule returns, light, at a speed of 20ft per second. 
The dumper house contains a tippler, which 
grips the two cars and turns them through 
150 deg. The ore is deposited on to a grizzly 
and falls through this into a pair of 360-ton 
hoppers. The hoppers feed the ore on to twin 
72in pan feeders, depositing on to 72in reversible 
belts. These reversible belts feed the ore on to 
twin 72in conveyor belts, which carry it through 
tunnels, drive houses and steel bridges to two 
1000-ton ore bins on the dock. 

The ore passes through the bins and falls to 
dock level, and is fed by twin 60in pan feeders on 
to twin 60in belt conveyors along the dock. 
These conveyors feed directly on to two ship- 
loaders, and travel with these shiploaders along 
the dock. The shiploaders have hinged arms 
which carry the ore right up to the hatches of 
the ships. The rate of loading envisaged is 8000 
tons per hour. 

When there is no ship to be loaded, the ore 
is taken from the dumper house on an alternative 
pair of belt conveyors, 48in wide, through two 
other tunnels, through two transfer houses and 
drive houses, to two travelling stackers. These 
stackers each travel a distance of over 2000ft and 
as they move along deposit the ore by means of 
two lateral booms on to four stock piles each 
with a capacity of over half a million tons. When 
a ship arrives and is ready for loading, the ore 
can be recovered from the stock piles by 8 cubic 
yard shovels, and thereby dumped into cars in 
which it is returned to the classification yard and 
then through the dumper house to the dock. 

The dumper house is a reinforced concrete 
structure some 90ft by 90ft in plan, and about 
70ft high. Of this 70ft, 45ft is underground. 
Over this there is a steel-framed structure. At 
the level of the grizzly, hydraulically operated 
side gates separate large and frozen lumps which 
then pass into a more widely spaced grizzly, 
and thence to a crusher which feeds the crushed 





90 tons of ore, and there will be over 2000 of 
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ore on to a reversible belt, and thence to the 
normal conveyor systems. 

The quayside bins are circular and 80ft high. 
The external diameter of the bins is 40ft, and 
the walls are 10in thick down to the level of the 
junction with the mass concrete hopper ; below 
this level they increase in thickness while still 
having an external diameter of 40ft. The bins 
each provide ten to fifteen minute storage, and 
assist in mixing the ore. 

Timber piles support the dumper house, 
tunnels, drive houses, bins, shiploaders and the 
dock structures. A total of approximately 
350,000ft of timber piling is involved, in lengths 
of 40ft, SOft and 60ft. Much of the timber for 


the piling is obtained in the vicinity of Seven 
Islands. Each pile is required to carry a load of 
approximately 20 tons. 

The shiploaders are on rails at 70ft centres 
with a maximum group wheel load of 70 tons. 
One of them is shown in the illustration on 
page 399, which also shows the dock conveyor 





Construction of Port at Seven Islands 


system, and the construction of the dock itself, 
which is referred to below. The two shiploaders 
can operate at 48ft apart, and each has a travel 
on the same pair of tracks of 500ft. Each 
shiploader takes up a plan area of 120ft by 20ft 
and is 30ft high. The boom in each case is 70ft 
long. The stackers at the stock piles are on 
rails at 28ft centres with a maximum group wheel 
load of 86 tons, and they occupy an area of 28ft 
by 30ft and are about 60ft high. Each machine 
has two lateral booms, each of which is 100ft long. 

The total length of belt in the conveyor system 
is approximately 18,000ft, in widths varying 
from 48in to 72in, this installation being supplied 
by the Stephens-Adamson Manufacturing Com- 
pany of Belleville, Ontario 


THe Dock 


There are three quays which together form one 
continuous line near Pointe-Aux Basques. 
Furthest downstream is the loading dock which 
carries the installations described above. This 
dock is 800ft long. Next comes the mooring 
dock, which is also 800ft long, and which is also 
part of the Iron Ore Company’s domain and 
has on shore a 150-ton stiff-legged derrick. Next 
to this is the 600ft Federal Government Wharf. 
On shore at the Government Wharf there is a 
transit shed 250ft by 80ft. The whole of this 
continuous line of 2200ft now exists approxi- 
mately 300ft from the old shore line in the Bay 
of Seven Islands. 

The dock is shown in the cross section on 
page 399, and constructional work is shown 
in progress in the illustration above. The 
quay wall consists of Algoma C.16 sheet piling, 
82ft long. The top 13ft to 10ft is welded to the 
main lengths prior to driving. The main lengths 
are of high-tensile steel, while the short lengths 
are medium steel, and all welding is done on the 
site. The piling penetrates the sea bed about 
26ft below the dredged level, and is tied back by 
14in, 2}in and 34in diameter tie rods, respectively 
4ft and 15ft below the top of the dock, which is 
at an elevation of plus 20ft. The tie rods are 
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supported along their length at 7ft intervals and 
are anchored to reinforced concrete anchor wally 
40ft and 120ft, back from the dock face, Ty, 
walings are of structural steel. Immediately 
behind the sheet piling there is a r inforced 
concrete relieving platform, 18in thick and 48ft 
wide running the length of the dock. The top 
of the relieving platform is at +4ft 6in, and the 
platform is supported by timber piles, which 
vary in length from SOft to 60ft, and hich ar 
creosoted. Under the platform is rock {i!! which 
is quarried near Seven Islands along th: line of 
the Labrador Railway. Above the relieyin 
platform is sand fill, some of which is «btained 
from the dredged sand in front of the cock oy 
in the bay, and is pumped into place by a sang 
dredging pump of 1500 h.p. 

The dredged level in front of the dock jg 
—37ft, which represents a minimum waier depth 
of 37ft, to suit the new 30,000-ton ore carriers 
being built specially for the project in England, 
While the loading dock is being constructed by 







CMMkK, the mooring dock and the Government 
wharf are being constructed by the J. P. Porter 
Company. 


MONTREAL TRANSFER DOCK 


When the large ore-carrying vessels reach the 
port of Montreal, the ore will have to be trans- 
shipped to smaller vessels capable of traversing 
the Lachine Canal and the rest of the St. Lawrence 
River to enter the Great Lakes system. When 
the St. Lawrence River is deepened and widened 
and becomes the St. Lawrence Seaway, probably 
by 1960, the ore carriers will be able to sail 
directly to the ore terminals without need for a 
transfer dock. 

Consequently, as a short-term proposal, a 
new dock and ore-handling facilities are to be 
constructed at Contrecoeur, on the south shore of 
the St. Lawrence, some 15 to 20 miles east of 
Montreal. The dock is to consist of a sheet-piled 
wall with a total length of 1400ft with facilities 
for one large ore carrier, and for one “ canaller,” 
and with space for future extension. The sheet 
piling is likely to be 80ft long, but without a 
relieving platform. The on shore facilities will 
consist of boat unloaders with a belt conveyor 
system, serving a stock pile, a rail loading point 
and a “ canaller ’’ loading point. 


ELECTRIC POWER 


To supply power to Seven Islands. Terminal 


and to the town site, at Clark City on the 
Marguerite River, about 15 miles to the west, a 
concrete dam is being constructed, with diversion 
works to give a head of 100ft and a potential 
capacity of 22-SMW. Two 9MW turbines are 
to be installed initially. This scheme has been 
initiated by the Iron Ore Company, in association 
with the Gulf Pulp and Paper Company, and is 
to supply power to Seven Islands at 44kV, where 
it will be transformed down to 4160V near the 
dumper house, for distribution to substations, 
which then transform the power to 550V for 
plant operation. The total substation capacity 
is approximately 7000kW for the ore-handling 
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facilities. The switchgear and circuit breakers 
are being supplied by the Canadian General 
Electric Company, but the drive motors (B.T.H.) 
and fluid drives (Fluidrive Engineering Company) 
are being supplied from England. 

Power is supplied to Burnt Creek at the mines 
end of the project, by making use of the resources 
of the Menihek Rapids. Two 4:-5MW sets will 
be installed in a power plant on the north shore 
of the River Ashuanipi, which is only a few miles 
long, and which normally led water from Range 
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Lake to Storey Bay. An earth fill dam is being 
built 50ft upstream from the power plant, which 
will raise the level of Range Lake by 20ft, and the 
Menihek Lakes by about 5ft. The total fall 
between Range Lake and Storey Bay will be 29ft. 

In addition to the two sets now proposed, space 
is being left for a further two. Should this prove 
to be insufficient, the Iron Ore Company have 
taken a lease on the Eaton Canyon Waterfalls, 
70 miles north-west of Burnt Creek, with a 
potential of 37: S5MW. 


Passenger Liner “ Viet Nam” 


§ part of an extensive building programme, 

the Compagnie des Messageries Maritimes 
has recently taken delivery of the liner “ Viet 
Nam,” which has been built by the Chantiers 
Navales de la Ciotat and engined by the Ateliers 
et Chantiers de Bretagne. The ship, which 
has sailed on her maiden voyage to the Far 
East and is illustrated herewith, has three com- 
plete decks, a raked stem, cruiser stern and a 
streamlined, rather short, rounded funnel, 
which has been specially designed to prevent 
smoke and grit falling on the decks. Welding 
has been extensively employed throughout the 
building of the ship, the decks, bulkheads and 
double bottom being largely prefabricated. 
Subdivision is effected by nine watertight bulk- 
heads, which are equipped, as required, with 
hydraulically operated watertight doors. Par- 
ticular attention has been paid to the fire pre- 
cautions ; these conform to the regulations of 
the Safety of Life at Sea Convention, 1948, 
and fireproof partitions divide the ship into five 
main sections. 

The decks designated “ A,” “B” and “C” 
extend for the whole length of the ship ; deck 
“DPD” extends from the bow aft to No. 6 hatch- 
way, except for a break at No. 2 hatch, and there 
is a fourth deck aft of the machinery spaces, 
forming the tunnel top. Above “D” deck 
are the superstructures ; they consist of decks 
“E” and “F” and the navigating bridge, 
and aluminium alloys have been used exten- 
sively in their construction. 

There are six holds, three forward and three 
aft of the machinery spaces, and No. 4 hold is 
occupied by refrigerated store-rooms. Cargo 
will also be carried in seven *tween deck com- 
partments and the whole of the cargo spaces 
have a bale capacity of 8620 cubic metres. The 
hatches are fitted with MacGregor steel hatch- 
covers, including four of single-pull design and 
three hydraulically operated. A total of eighteen 
electric winches, fourteen of 1-75 tons capacity 
and four of 5 tons capacity, will operate the 
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complement of twenty-two derricks, which in- 
includes six of 1-5 tons, six of 2-5 tons, four of 
5 tons, four of 10 tons, one of 20 tons, and one 
of 50 tons capacity. 

The following are the main particulars :— 


Length overall FS MN op. dad” cairn . 531ft 10in 
Length between perpendiculars ... ... ... ... 488ft lin 
Se ee 
Depth moulded to “ C ”’ deck 43ft 10in 
Load draught nih tS Esk vane. dea) vas fag. 
mea 
Deadweight 6,580 tons 
Gross a pen. GUN: Pawel lowe, «dip. oka> > \6gai) ee 
ice 5) ae ee 


Corresponding power SIA See IRR 19,500 s.h.p. 

A total of 539 passengers are carried and a 
crew of 153, including sixteen officers, and the 
greater part of the accommodation is air-con- 
ditioned, including the dining saloons, first- 
class state rooms and inside tourist-class cabins. 
The first-class passengers, numbering 117, are 
accommodated mainly in two-berth cabins, 
those on deck “D” having private verandahs 
at the ship’s side. The first-class public rooms 
are on deck “‘ E” with the lounge at the forward 
end of the deck-house, and double doors to 
port lead aft to a hall, which in turn, continuing 
aft, opens on to a combined writing and card 
room. Double doors to starboard give access 
from the lounge to a small music room, which is 
open to a cocktail bar. At the aft end of the 
deck-house is the smoking room and at the 
aft end of the promenade deck space is situated 
the swimming pool, which is also available to 
tourist-class passengers. A “‘ T” staircase and 
a lift lead to the dining saloon, which is on 
“B” deck ; it extends for the full width of the 
ship and can accommodate 102 passengers at 
tables for four or six. For the children of the 
first and tourist-class passengers there is a play- 
room on “F” deck and a covered open-air 
space at the aft end of the deck. 

Tourist-class passengers have cabins, arranged 
for two or four berths, on “‘C” deck, and a 


’ combined lounge and cocktail bar in a separate 


deck-house further aft on the same deck. The 
dining saloon, which is arranged to starboard 
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on “* B” deck, has a capacity for seventy-eight, 
with tables to seat four or six, and is fitted with 
cinema projection equipment. 

A total of 312 ’tween deck passengers or troops 
are accommodated on “A” and “B”’ decks, 
fifty-two are in six or eight-berth cabins and 
260 in dormitories located in No. 1 and No. 2 
cargo *tween decks. Those accommodated in 
the cabins have a small cafeteria to starboard 
on “‘ B” deck abreast No. 3 hatch, and for those 
in the dormitories a large cafeteria has been 
provided on “‘ C” deck within the forecastle. 

The captain has a suite on the navigating 
bridge and the deck officers have cabins on 
“F” deck, while the engineer officers have 
their accommodation, including a small smoke 
room and mess, to port on “C” deck. The 
crew are housed mainly in four and six-berth 
cabins aft on “‘ B” deck, with their mess rooms 
situated at the stern. 

Life-saving equipment includes seven life- 
boats, each capable of carrying ninety-nine 
persons, two whalers, each having a capacity 
for thirty-four persons, and a motor-boat. 
Steering is effected by a four-ram hydro-electric 
gear and other deck machinery includes four 
16-ton electrically driven capstans and an electric 
windlass. 

The ship is driven by a twin-shaft arrange- 
ment of geared Rateau-Bretagne turbines, which 
develop a total of 19,500 s.h.p. at 140 r.p.m. 
at the propeller on service and 24,000 s.h.p. 
on trial. Superheated steam is supplied at 
880 Ib per square inch and 896 deg. Fah. by 
three “ P.41” Penhoét oil-fired boilers, two of 
which are capable of providing enough steam 
to maintain the service power of 19,500 s.h.p. 
Among the auxiliary machinery are two evapo- 
rators with a daily output of 192 tons, seven 
bilge and ballast pumps, six fresh-water pumps 
and a Spanner auxiliary boiler. The electric 
requirements of the hotel, domestic and the 
various ship’s services are supplied by four 
700kW generators located in a separate com- 
partment forward of the boiler-room, each 
driven by a six-cylinder, single-acting, two- 
stroke Schneider diesel engine developing 1280 


b.h.p. 

The 112kW emergency generator, which is 
in a compartment on “‘ F” deck, is driven by a 
Gauz-Jendrassik diesel engine. The require- 
ments of those compartments of the passenger 
and crew’s accommodation which are air-con- 
ditioned are met by five machines of 130,000 
frigories per hour, while two compressors of 
39,000 frigories per hour serve the refrigerated 
store rooms. All the machines are located to 
starboard on the fourth deck adjacent to the 
store rooms. 





Instructional Films on Iron and Steel 


A FEW days ago we had the opportunity to see 
three instructional films that have been made for 
the British Iron and Steel Federation for use in 
the instruction of steel operatives. The three 
films concerned “‘ What Goes Into the Blast- 
Furnace,” “ Making Iron,” and “* What Comes 
Out of the Blast-Furnace,” run respectively for 
fifteen, fifteen and eight minutes. They are the 
forerunners of a projected series of such films 
about the basic processes that go on within the 
iron and steel industry. Each makes its points 
simply and very clearly and detail is not entered 
upon. For these films are intended to cover the 
subjects of the City and Guilds Iron and Steel 
Operatives Course and to be used in classrooms in 
conjunction with other Federation visual aids, 
such as wall charts, film strips and lecture notes. 
The audience to which they are directed is thus 
one of youths who left school at about fifteen 
years old with little, if any, scientific training. To 
go with the films notes are being prepared for 
instructors. They contain the complete spoken 
commentary of the film and a number of supple- 
mentary notes to amplify points that have been 
made by the speaker in the film and suggestions 
for more detailed instruction. 

These films can be borrowed by application 
either to the British Iron and Steel Federation 
area training officers who are stationed in or 
near to a number of manufacturing centres or 
to the British Iron and Steel Federation Training 
Department, Windsor House, 46, Victoria 
Street, S.W.1 (telephone, Abbey 4285). 
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A Slit Bunker for Brown Coal 


ie the brown coal industry of Germany very 
large: quantities of brown coal are used 
for power generation and the production of 
briquettes. A briquette factory of average size 
in the Rhineland produces approximately 1200 
tons of briquettes per day. The output of 
Fortuna Nord, in the Cologne area, probably 
one of the most modern brown coal briquette 
factories in existence, now reaches 4500 tons per 
day, and at the Wachtberg factory the daily 
output amounts to about 4000 tons. In the 
process of briquetting approximately 3-25 tons 
of run-of-mine coal are required to produce | ton 
of briquettes ; of this about 0-9 of a ton is 
required for steam generation. Because of the 
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very large quantities of coal involved and the 
classification and preparation necessary for the 
briquetting process large storage bunkers are 
required. Moreover, briquette factory economy 
calls for practically a twenty-four-hour day 
operation and sufficient storage must be available 
for several hours, and even days, to cover the 
normal eight to ten-hour daily shut down at the 
mine as well as contingencies such as mining 
plant disruption. 

West German lignite contains approximately 
60 per cent moisture and has a bulk density of 
about 47 1b per cubic foot. Like most brown 
coals it consists of amorphous matter, the con- 
stituent parts of which have long since} lost 
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their original form, but 
frequently trunks of 
trees in their original 
shape are recovered by 
the mining plant. As 
mined, the brown coal 
is a dampish, chocolate- 
coloured substance, 
much of it in the form 
of fines and varying in 
size up to large tree 
trunks several cubic feet 
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ficulty of handling this 
material as it then has 
a greater tendency to 
cling to the surfaces 
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German engineers 
have therefore given 
careful study to the de- 
sign and operation of 
the most suitable bunk- 
ers for handling this 
particular material. By 
these continued efforts 
to improve design there 
has been evolved what 
is now referred to as 
the slit-type bunker of 

; which from forty to 
: fifty installations are 
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in operation in various 
parts of Germany. 
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The bottom section of the bunker consists 
of a long valley having either one side or both 
sloping at an angle sufficiently steep to effect 
clearance of the material ; in the case cf brown 
coal this is usually made about 60 deg. to the 
horizontal. The bunker has no discharge outlets 
but one sloping side stops short of the apex to 
form a longitudinal slot running the fu!! length 
of the bunker. The opposite side is cxtendeg 
horizontally to form a platform beneath the 
slot on to which the material flows to iorm jts 
natural angle of repose and to prevent further 
discharge from the bunker—see Figs. | and 2 
An automatic feeder, known as a dischar 
wagon, the patent rights of which are heid by g 
German firm of mining plant engineers, travels 
back and forth scooping the material from the 
platform through a sheet metal chute on to q 
belt conveyor situated directly beneath. As the 
coal is removed from the platform it is replaced 
by the flow from within the bunker. The agita. 
tion caused by the removal of the coal in this 
way keeps the remainder in the bunker in a loose 
condition with little tendency to become solid 
and pack. The vertical height of the slit above 
platform level is fixed by the size of the materia] 
handled, and in brown coal the large lumps 
consist of the partly mineralised tree irunks 
already mentioned. These are recovered from 
the belt conveyor after. passing through the 
bunker and after ejection by the discharge wagon, 

The height of the bunker depends on the 
capacity required, the upper section having 
parallel sides rising vertically to rail level. The 
structure may be of the single or double compart. 
ment type. Such bunkers are usually built of 
reinforced concrete. If crushing is necessary 
before distributing the material to the terminal 
points, this could be arranged by passing it 
through a crushing system installed at the end 
of the bunker building. The cross section shown 
herewith is of a bunker 230ft long by 37ft 9in 
from bottom floor to rail level and 49ft 24in inside 
width. Each compartment has a cross-sectional 
area of 388 square feet and a total volume for 
the bunker of 178,168 cubic feet, or a capacity 
for about 3000 tons of brown coal. It is equipped 
with four discharge wagons, each having a 
capacity of 150 to 300 tons per hour. 


The discharge wagon, as illustrated, consists 
of a sectional steel framework carrying a paddle 
wheel and the driving gear, the whole machine 
travelling on two pairs of track wheels. The 
paddle wheel has six or more curved paddles 
having a tip diameter and depth to suit the rate 
of discharge and the type of material handled, 
The rate of discharge by the paddle and the 
travel speed of the wagon can be adjusted by 
speed reduction gears fitted between the driving 
motors and the paddle and the track wheels 
respectively. Damage to the machine by the 
paddle jamming is avoided by provision of a 
shear pin coupling on the worm shaft and a 
speed controller switches off the travel motor 
automatically by means of an electrically inter- 
locking system thereby preventing damage to the 
travel drive. The travel motion of the wagon is 
effected by a separate motor which operates 
through a speed reduction gear and worm gear 
to the two sets of track wheels. The travel 
motor can be automatically reversed in travel 
direction by a limit switch mounted on the 
wagon. Two wagons operating on the same 
track can be protected against collision by means 
of switches fitted to their fronts which, on 
contact, operate controls for changing the poles 
of both travel motors. In such an arrangement, 
however, the wagons would be travelling in the 
same direction and would be discharging 
approximately half the length of the bunker 
apart. Current collection is by means of a 
flexible cable which is wound on or off a cable 
drum by the motor S located beside the carriage. 

It is possible by insertion of a remote electrical 
controller to adjust the conveying capacity of the 
wagon from a central control point some 
distance from the bunker, the flow of coal from 
the bunker being regulated to suit the require- 
ments of the boiler-house, briquette factory or 
other terminal points. 

The capacities of these machines vary from 
50 tons per hour to 1000 tons per hour. Bunkers 
of this kind are able to handle such difficult 
materials as iron ore and limestone. 
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Continuous Open-Cast Mining 


( By Our American Correspondent ) 


N interesting continuous mechanical coal 
Boning system has been developed by the 
Carbide and Carbon Chemicals Company, of 
New York, and is at present being employed 
in the mining of outcrop seams, which require 
only relatively simple coal removal preparations. 
A working shelf is cleared at the level of the 


devices are connected to two polar oscilloscopes 
having circular screens resembling a radar 
screen. Each oscilloscope shows a circle of 
light representative of the paths of the two 
pressure-sensitive teeth. Every time these teeth 
cut through anything harder than the normal 
coal in the seam they cause irregularities in the 





Fig. 1—Mining Rig Prior to Commencement of Cutting 


outcrop, thus enabling the continuous mining 
rig to be mounted in its initial operating position. 
The mining rig is a self-propelled double-decked 
steel structure. On the first deck is a runway 
or launching platform for the mining machine. 
In the centre of the runway is a coal conveyor. 
Adjacent to it is a control panel for moving 
the whole rig, and an enclosed cab that houses 
the remote controls for the mining machine. 
On the second deck are the cable reels for the 
power and control cables which guide the machine 
and electric control gear. As shown in Fig. 1, 
this whole structure is mounted on four hydrau- 
lic jacks, which can be adjusted so that the 
launching platform is at the proper height for 
the mining machine to enter the seam. 

To move along the face of the seam, these jacks 
are raised enough to allow rails suspended 
from the undercarriage to be rolled out by an 
electrically-driven winch. The jacks are let down 
until the rig rests on wheels on the rails and the 
four hydraulic jack pads are off the ground. 
Then the winch pulls the rig over to the next 
position. If the exposed face is irregular, the 
rails can be pivoted until the platform is at the 
correct angle. 

The mining machine is mounted on crawler 
tracks, which are driven by a variable speed 
electric motor. Its cutter face, which is shown 
in Fig. 3, consists of four over-lapping cutting 
heads with cutting teeth that are tipped with 
tungsten carbide. The sections between the 
holes cut by these heads are shaved off by fixed 
cutter blades situated just to the rear of the 
heads. Between them, the heads and the blades 
cut a smooth, even hole about 10ft wide and 
3ft high and, by making successive cuts, the 
full height of the seam can be mined. Behind 
the outer cutting heads and revolving on the 
same shaft are paddles which move the coal 
cuttings to the centre, where they are picked up 
by the central flight conveyor and carried 
from the front to the rear of the machine. The 
whole of the cutting end is encased in a metal 
shield, so that the coal can escape only by 
means of the machine conveyor. 

Pressure-sensitive electric devices known as 
“ stratascopes,” are mounted on the outermost 
cutting teeth of each of the outer two cutting 
heads. In the control cab of the machine these 


light circles. They indicate which strata in the 
coal seam are being cut and the relation of 
these strata to the centre of the hole. Since the 
strata in a coal seam bear a more or less fixed 
relation to each other and to the extremities of 
the seam, the oscilloscopes give the operator 
the information he needs to steer the machine 
on a predetermined course. Thus, from his 
cab on the launching platform, the operator 
guides the machine up or down to follow the 
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coal seam. He can correct any tendency the 
machine may have to “ spiral,” and can steer it to 
make a straight hole, or to follow an adjacent 
hole at any desired distance. 

To begin mining, the rig carrying the machine 
on its launching platform is mounted at the 
proper angle and height (Fig. 1). If the launching 
platform does not abut the seam face, the gap 
is bridged by extending two telescoped sections 
of the runway. The operator starts the cutting 
heads and conveying system and then moves 
the machine ahead on its crawler tracks. Initi- 
ally the pilot drill taps the coal and starts sinking 
the pilot boring. Subsequently the main cutting 
heads reach the seam and begin to bite. They 
crack the coal into small pieces, which are 
moved by the paddles and carried up through 
the middle of the machine on the flight con- 
veyor. At the rear of the machine the coal 
falls from the central flight conveyor to the 
conveyor in the launching platform. The con- 
tinuous stream of coal flows along the rig con- 
veyor to a short transfer conveyor and is finally 
moved to a storage pile. When the mining 
machine is almost underground the rear of its 
central flight conveyor reaches the end of the 
platform conveyor. At this point the machine 
is stopped and a portable conveyor is added 
(Fig. 2). Each of these conveyors is about 30ft 
long and is mounted on two pneumatic tyres 
located at the rear end. The front end of the 
portable conveyor is attached to the mining 
machine, which now will both mine the coal 
and haul the train of conveyors. At the rear 
of the conveyor the cable is plugged in to supply 
power for the motor driving the belt. To pre- 
vent damage to the mining machine power cables, 
each conveyor has large “‘L”-shaped hooks 
mounted on its side for carrying them as they 
come down from the reels on the second deck 
of the rig. As each portable conveyor reaches 
the end of the platform conveyor, another one 
is added. Once the machine has bored to the 
desired depth, the electric motors are reversed, 
whereupon the crawler tracks of the machine 
return the train of portable conveyors into the 
daylight on the launching platform. If the 
thickness of the seam warrants, the four hydraulic 
jacks are let down until the platform is in position 
to make a second cut below the first. When 
the seam is not thick enough to permit a full 
3ft bite on the second boring, the coal is kept 
flowing at the same rate by increasing the for- 
ward speed of the machine. When the second 
cut has reached the depth of the first, the process 
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Fig. 2—Mining Rig with Portable Coal Conveyor in Foreground 











































































Fig. 3—Cutter Face of Mining Machine 


is once again reversed to remove the conveyors 
and the machine. With the mining machine on 
the launching platform, the rig is moved over 
on its rails so that there will be a wall about 
3ft thick between the boring just made and the 
one to be started. 

At the present time the machine is boring 
holes 700ft deep, which is the sum total of the 
length of portable conveyors on hand. However, 
it is expected that the machine could bore 
these 3ft by 10ft holes for over 1000ft into the 
hillside, given additional conveyors. The size 
of the coal mined has ranged up to 4in and the 
percentage of fines has not been materially dif- 
ferent from other coal mined mechanically. 
During the best eight-hour shift, the machine 
has had so far 510 tons of coal poured off its 
conveyor. In one continuous twenty-four-hour 
day it has mined 1100 tons and in one continuous 
week as much as 5400 tons. 





The Fire Resistance of Prestressed 
Concrete 


Tue behaviour of prestressed concrete during 
and after fires is being studied at the Fire Research 
Station in collaboration with the Building 
Research Station, with particular reference to 
post-tensioned beams. One series of tests has 
been completed and further investigations are 
being made to obtain confirmation on certain 
points. However, the general trend of the 
results so far obtained are indicated in the 
conclusions given below. It is pointed out 
that these conclusions are tentative, being based 
on a small number of tests, but there are reason- 
able grounds for believing them valid. 

The type of beam selected for these tests was a 
precast element of rectangular or “I” section, 
which was fully prestressed before a narrow 
concrete strip representing a floor slab was cast 
on top, provision being made for composite 
action. Concrete of the same composition was 
used throughout and the size of wire and initial 
stress in the wire were the same in all specimens. 
The aim of the tests was to observe within cer- 
tain limits the effect on fire resistance of load, 
restraint, concrete cover to fhe cable, and size 
of beam, together with the improvement given 
by protective encasements. 

It was found that the time to collapse was 
determined largely by the rate of rise of tempera- 
ture of the cable. A fire-resistance of two 
hours can be obtained, it is stated, with a con- 
crete cover to the cable of about 24in. Longer 
periods are likely if the cover is increased, but 
it may be desirable to include a light reinforce- 
ment, say steel mesh, in the cover to the cable 
as a precaution against its spalling away if its 
thickness is increased beyond about 3in. For a 
fire-resistance of four hours or more an insulating 
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encasement is probably 
required. Normal in 
situ plastering with 
gypsum or cement/lime/ 
sand may give up to 
half-hour additional re- 
sistance if there is an 
adequate key with the 
concrete, and protection 
incorporating vermic- 
ulite should increase the 
fire-resistance by about 
two hours when applied 
lin thick. The tests 
indicated that beams 
may fail a little earlier 
if longitudinal expansion 
is prevented than if they 
are free to expand, the 
effectiveness of the re 
straint being a deter- 
mining factor, but the 
results so far have not 
permitted a quantitative 
statement to be made. 
There is little difference 
in performance, it was 
found, between a beam 
of rectangular section 
and an “I” beam hav- 
ing the same load-carry- 
ing capacity and the same 
concrete cover to the cable. Explosive spalling, 
which was observed in very small units made 
with gravel aggregate, does not seem likely to 
occur in beams having no part less than about 
2in total thickness. 

One conclusion so far drawn from the 
tests is that failure is unlikely to be sudden. 
There is a progressive sagging, which in beams 
of large span would be most noticeable. The 
formation and visible extension of cracks with a 
marked increase in deflection are signs that 
collapse is imminent. Beams which have been 
exposed to a fire of shorter duration than that 
which would cause failure representing, say 
less than half of their fire-resistance, are likely 
to retain a high percentage of their original 
strength on cooling, but with a marked residual 
deflection and loss of prestress. 

Reference to the model by-laws of the Mini- 
stry of Housing and Local Government will 
give the fire-resistance requirements for floors 
and beams in different classes of building 
(by-law 46). For example, a fire-resistance of 
two hours is specified for public buildings and 
for warehouse buildings not exceeding a certain 
height, floor area or cubic capacity; a fire- 
resistance of four hours is specified for ware- 
house buildings over these limits. 





A Centring and Spot Facing 
Machine 


A NEw machine for centring and spot facing 
both ends of a workpiece simultaneously is now 
being made in two sizes by Manchester Repeti- 
tion Engineers, Ltd., Chell Street, Longsight, 
Manchester, 12. One machine takes work from 
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lin to 64in diameter and from 2ft to 7ft 
and the other bars from lin to 8in diamete 
from 2ft to 8ft long. 

As can be seen from the photograph We 
reproduce, the machine consists of 4 heavy 
cast bed with large slideways on Wiiich ar 
mounted two independent toolheads 2nd two 
carriage vices. Each toolhead carries a high. 
speed steel cutter and a centre drill. The cutte 
is designed to produce a clean, flat face up to 
2in diameter round the hole drilled by the 
centre drill. 

Each toolhead spindle is driven by « 2 hop. 
motor through roller chains, and either of the 
two speeds of 150 or 900 r.p.m. can be selected 
through a _ hand-lever-operated clutch. The 
heads are moved in and out relatively to the 
workpiece by means of rack bars actuated by a 
centrally positioned hand-wheel. This hand. 
wheel operates a main pinion in mesh with the 
rack bars through a 9 to 1 reduction gearing 
The jaws of the two carriage vices used to secure 
and centralise the workpiece are operated 
through gears and lead screws by large hand- 
wheels designed to reduce the amount of effort 
required to lock the bars for the machining 
operation. 

Bars are centralised longitudinally on the 
machine by means of an adjustable stop with an 
arm which reaches up to the centre of the work. 
piece and is set with reference to a calibrated 
rule. An adjustable stop is fitted on the front 
shear of the machine bed in front of the right. 
hand head. The setting of this stop determines 
the depth of centre and finished length of the 
workpiece. 


long, 
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Technical Reports 


The Selection and Characteristics of Wind-Power 
Sites. By E. W. Golding, M.Sc.Tech., M.LE.E,, 
and A. H. Stodhart. The British Electrical and Allied 
Industries Research Association (Ref. C/T108). 
Price 7s., postage 4d.—The report deals with the 
development, throughout its various stages, of a 
wind survey covering areas of the British Isles most 
likely to contain sites suitable for large-scale gene- 
ration of electricity by wind power. The methods by 
which these sites have been selected and the ‘survey 
carried out are described in some detail. The results 
of the measurements are analysed and a comparison 
of wind flow at the sites is made. Estimates of the 
wind energy available and of the proportion of this 
which may be usable by an aero-generator are given, 
Certain effects which may lead to discrepancies 
between estimated and actual outputs are cone 
sidered. A relationship, applicable to the British 
Isles, is obtained between annual mean wind speed 
and specific output. 


Arcing Phenomena in Unearthed High-Voltage 
Systems, Critical Résumé. The British Electrical 
and Allied Industries Research Association (Ref. 
S/T66). Price 24s., postage 4d.—A great deal of 
information has been published on overvoltages 
caused by fault conditions in three-phase systems 
operating either unearthed, solidly earthed or earthed 
through various kinds of impedance. Such over- 
voltages can be particularly severe in unearthed 
systems, and a summary of the available information 
for this particular case is given in this report. 
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Employment and Unemployment 


The latest report by the Ministry of Labour 
on the employment situation in Great Britain 
says that, at the end of January, the total working 
population numbered 23,280,000 (15,869,000 
men and 7,411,000 women). This total indicates 
, drop of 12,000 (4000 men and 8000 women) 
during the month. At the end of January 
973,000 men and women were serving in the 
armed forces, and 6000 on release leave had not 
taken up any employment. 

The number of people in civil employment 
at the end of January was 22,012,000 (14,765,000 
men and 7,247,000 women), which was 7000 
less than at the end of December. Of that total, 
4,026,000 were employed in the basic industries 
of the country. During January the number 
of wage earners on colliery books increased by 
(000 to 721,000, and there was an addition of 
1000 to the labour forces of the gas, electricity 
and water services, bringing the total number 
engaged to 376,000. In transport and agricul- 
ture there were decreases of 3000 and 5000, 
respectively. In the manufacturing industries 
8,699,000 people were employed at the end of 
January, which indicated an overall increase of 
16,000 during the month. The biggest additions 
were to the labour forces of the textile and 
clothing trades. The number engaged in the 
engineering, metal goods and precision instru- 
ments manufacturing group was 2,558,000— 
the same as at the end of the preceding month. 
The vehicle building industry was employing 
1,113,000, which was 1000 more than a month 
earlier, and in metal manufacture 557,000 were 
engaged, which was 2000 less than at the end of 
December. 

Unemployment figures issued by the Ministry 
of Labour show that, on February 16th, there 
were 428,820 people registered as out of work, 
which represented 2-1 per cent of the total 
number of employees. On January 12th, the 
number of unemployed was returned as 452,490. 


Steel Production 


Steel production in Great Britain reached 
a new record in February, the output of ingots 
and castings averaging 352,400 tons a week. 
That represented an annual production rate of 
18,325,000 tons, compared with 18,009,000 tons 
in January and an annual rate of 16,281,000 tons 
in February last year. Pig iron production 
during February was at a weekly average rate 
of 213,500 tons, and was thus at an annual rate 
of 11,104,000 tons. In February last year pig 
iron output was at an annual rate of 10,263,000 
tons. 


Western Europe’s Economic Situation 


The eighth annual session of the United 
Nation’s Economic Commission for Europe is 
now taking place in Geneva. The session coin- 
cides with the publication by the Commission 
of a document entitled Economic Survey of 
Europe Since the War.~ That survey says that, 
for about the last eighteen months, “‘ the economy 
of Western Europe has lapsed into stagnation.” 
Demand has shrunk and profit margins have 
become lower. Increases in production and 
trade have been checked, the survey comments, 
in spite of the continued boom in the U.S.A., 
and the flow of American aid and the rising 
levels of defence expenditure in Western Europe. 
It goes on to say that Western European coun- 
tries are still faced with the task of making 
great adjustments in their dollar accounts to 
be able to cover even their minimum import 
requirements, and that still greater readjust- 
ments must be made if those countries are to 
take their place in a more liberal system of inter- 
national trade and payments. 

In a section dealing with heavy industries, 
the surveys say that, compared with the develop- 
ment of coal, steel and electricity production in 
the U.S.A. and in Russia in the last four decades, 
the performance of Europe is far from impressive. 
Targets have been set for a further expansion 
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of steel and energy production in Western 
Europe, but, according to the survey, those 
targets are much less ambitious than in Eastern 
Europe. The opinion is expressed that any 
plans for the expansion of Western Europe’s 
economy need to take into account that engineer- 
ing and steel production will have to expand 
at a faster rate than the home demand “ for 
those products, which in turn must rise at a 
faster rate than that envisaged for the national 
income.” In view of the relatively high depen- 
dence of the Western European economy on 
foreign trade, the survey says, too low a target 
set for steel and energy production means 
planning for a depression or at least a stagnation 
of European production unless Europe is once 
more to be made dependent on dollar imports 
of commodities which could relatively easily be 
produced at home. The further expansion of 
steel, coal and electricity production in Western 
Europe, it is added, is not limited by physical 
scarcities but by the amount of investment 
which can be undertaken, although even in the 
wealthier countries the great investment costs 
set a limit to the rate at which these production 
increases can be expanded without disturbing 
monetary stability. 


Profit-Sharing in Co-operative Societies 


Details of the financial results of co-operative 
productive societies during 1951 were issued 
last week. They concern only those societies 
associated with the Co-operative Productive 
Federation, the statistics being presented in 
tabular form as an inset to its 1953 Year Book. 
Of the thirty-seven societies concerned, nine 
are grouped under “ Miscellaneous Trades ”’ 
and contain those connected with the engineering 
and allied industries. The largest of the nine 
societies is the Walsall Lock and Cart Gear, 
Ltd., whose turnover for the year amounted to 
£277,482, showing a surplus of £14,260. Its 
423 employees received £131,288 in wages, 
with a bonus of 114 per cent, totalling £12,210. 
Shareholders received £284 and £250 was granted 
to educational purposes. Only two other societies 
in this group had sufficient surplus to justify 
bonuses. One was the Leicester Carriage 
Builders and Wheelwrights, Ltd., with a turn- 
over of £37,832, giving a trading surplus of 
£904, out of which £425 (24 per cent) was 
granted to its fifty-one employees. The other 
society declaring a bonus was the Documentary 
Technicians Alliance, Ltd., a film-making con- 
cern. It did business during the year amounting 
to £42,701, its staff of twenty-seven receiving in 
the aggregate £18,998 in wages plus a bonus of 
£100. Brief details of the other societies in this 
group are: Co-partner Builders, Ltd., traded 
at a loss of £995 ; Co-partner Building Opera- 
tives, Ltd., showed a surplus of £327; Co- 
operative Planning, Ltd., a profit of £166; 
Co-operative Art Services, Ltd., a loss of £1280 ; 
Co-operative Stevedores Society, Ltd., a surplus 
of £50, and Northants Co-partner Builders, 
Ltd., a loss of £8453. None of these societies 
declared bonuses. In the whole of the thirty- 
seven societies, including the textile, footwear 
and printing groups there was an aggregate 
turnover of approximately £64 million, giving a 
net surplus of £256,950. Of this sum £9094 was 
allocated to the shareholders, £86,741 to the 
6239 workpeople and £70,085 to customers, the 
several educational funds benefiting by grants 
totalling £3930. The employee’s share in these 
thirty-seven co-operative profit-sharing schemes 
works out, therefore, at an average of just under 
£14 a year, or, say, 5s. 6d. a week. 


Monopolies and Restrictive Practices 


The fourth annual report by the Board of 
Trade on the operation of the Monopolies and 
Restrictive Practices (Inquiry and Control) Act, 
1948, was published at the end of last week by 
H.M. Stationery Office. It covers the year 1952 
and surveys the suggestions and requests made 
to the Board of Trade during the year for the 
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reference of subjects to the Monopolies 
Commission. 

By the end of last year, the Commission had 
reported on all the matters covered by the first 
set of six references made to it on March 1, 1949. 
Three reports had been completed and published 
by the Commission by the end of 1951. During 
last year a report was completed by the Com- 
mission, and subsequently published, dealing 
with the supply of insulated electric wires and 
cables. The Commission’s work on the first 
six references was completed last October, when 
it signed its report on the supply and export of 
matches and the supply of match-making 
machinery. 

The present report by the Board of Trade 
makes reference to the action taken following 
the publication of the reports on the various 
references made to the Monopolies Commission. 
It says, also, that considerable progress was 
made by the Commission during last year with 
inquiries into other matters referred to it under 
the Act. These matters include the supply of 
various semi-manufactures of copper and copper- 
based alloys and exports of such products from 
the United Kingdom; the supply of various 
descriptions of imported hardwood and softwood 
timber and plywood ; the supply and export 
of certain electrical and allied machinery and 
plant, and the supply and export of pneumatic 
tyres. 


The British Productivity Council 


A one-day conference is to take place in 
London on Thursday next, March 19th, at which 
the general line of action to be followed by the 
British Productivity Council will be announced. 
The conference will be held at the Friends’ 
House, Euston Road, N.W.1, and will be 
attended by several hundred members of the 
sixty-six specialist and industrial teams which 
have visited the U.S.A. under arrangements 
made by the Anglo-American Council on 
Productivity. Representatives of the employers’ 
organisations and trade unions which sponsored 
the teams will also be present. 

Sir Peter Bennett, chairman of the British 
Productivity Council, will preside at the con- 
ference. At the morning session, which begins 
at 10 a.m., there is to be an address by the 
Chancellor of the Exchequer, Mr. R. A. Butler. 
Other speakers during the morning are Sir 
Lincoln Evans, who will discuss “* Trade Unions 
and Productivity” ; Sir Ewart Smith, who will 
deal with ‘‘ The Council’s Objective,” and Sir 
Norman Kipping, who will speak on “ The 
Council’s Proposed Programme of Action.” 
At the afternoon session, which begins at 2 p.m. 
and ends at 4.30 p.m., there is to be a general 
discussion on the programme of action. 


Coal Production 


The Ministry of Fuel and Power has announced 
that the saleable output of coal in Great Britain 
last week amounted to 4,583,000 tons, of which 
4,355,200 tons came from the deep mines and 
227,800 tons from opencast workings. The 
deep-mined production was a little lower than 
in the corresponding week of last year. Total 
coal output in the first nine completed weeks 
of this year amounted to 41,331,100 tons, com- 
pared with 41,008,700 tons in the corresponding 
week of last year. 

The Ministry’s latest figures show that, in 
the week ended February 28th, there were 
720,800 wage-earners on colliery books, of 
which number 299,800 were working at the face. 
The shifts worked per wage earner in that week 
were 4-93, the output per manshift at the face 
being 3-19 tons. In the same week, inland coal 
consumption amounted to 4,433,100 tons, com- 
pared with 4,448,000 tons a year earlier, and 
315,000 tons were required for exports and 
bunkers. The total consumption for the week 
was thus 4,748,000 tons, and, on February 28th, 
distributed stocks were 13,052,000 tons, compared 
with 13,277,000 tons on the corresponding date 
of 1952. 


































































Rail and Road 


Locomotives ror INpDIA.—An interesting folder has 
been published by W. G. Bagnall, Ltd., Castle Engine 
Works, Stafford, illustrating and giving the leading 
particulars of locomotives of some thirty types which 
it has built for railways, plantations, industrial establish- 
ments, &c., in India. 


DARTFORD-PURFLEET TUNNEL.—The Minister of Trans- 
port was asked in Parliament on Monday last when 
work on the Dartford-Purfleet tunnel was to be resumed. 
A written answer by the Parliamentary Secretary to 
the Ministry explained that in the present economic 
and financial circumstances it was not possible to say. 


LocoMOoTIVE AND CARRIAGE _INSTITUTION.—The 
annual meeting of the Locomotive and Carriage Institu- 
tion of Great Britain and Eire was held in London on 
February 24th. Mr. S. T. Clayton, assistant motive 

wer superintendent, London Midland Region of 

ritish Railways, was elected president, and Mr. T. C. B. 
Miller, district motive power superintendent (Stratford), 
Eastern Region, was elected vice-president. 


TRAIN ACCIDENTS.—A written reply made this week 
by Mr. Braithwaite, Parliamentary Secretary to the 
Ministry of Transport, says that in the years 1945 to 
1951, inclusive, there were 7893 train accidents on the 
railways of this country, which resulted in 437 fatalities 
and injuries to 5057 persons. Of the total number of 
accidents, 3518 were attributable to failure of railway 
personnel, 125 to faulty loading of vehicles, 1164 to 
technical defects in locomotives, vehicles, track or sig- 
nalling apparatus, 171 to snow, landslides, or flooding, 
and 2915 to miscellaneous causes. The reply adds 
that, for 1952, the provisional figures were 1222 train 
accidents, which caused 133 fatalities and 1093 injuries. 


WorkKING Party ON ROAD VenicLes.—The United 
Nations Economic Commission for Europe has recently 
convened a working party on the construction of road 
vehicles, the particular objective being to make recom- 
mendations for promoting road safety. Several of the 
recommendations framed by the working party are 
concerned with the lighting of vehicles. It has also 
studied questions related to the total weight of com- 
mercial vehicles, brakes, the use of safety glass, and 
trailer couplings. Representatives of eight countries 
took part in the discussions. The recommendations 
made by the working party are being submitted to the 
Governments of the participating countries for further 
consideration. 


REPORT ON THE COLLISION AT ETTERBY JUNCTION.— 
The Ministry of Transport report has now been issued 
on the inquiry into the collision which occurred on 
August 16, 1952, at Etterby Junction, Carlisle, on the 
London Midland Region of British Railways. In this 
accident the 11.40 p.m. down express passenger train 
from Newcastle to Stranraer, whilst stopped at the 
Etterby Junction home signal, was run into from the 
rear by a heavy 4-6-2 engine, which was on its way to 
the Kingmoor motive power depot. ere was no 
derailment and the light engine, which was running 
tender first, was, practically undamaged. The brakes 
of the Stranraer train were off and it was driven for- 
wards a few yards. Of the twenty-two passengers who 
were injured seven were detained in hospital. Respons- 
ibility for the collision was attributed to the insufficient 
care of the driver of the light engine, who not only passed 
signals at danger but also failed to see the rear light of 
the express train. The report draws attention to the 
effective way in which the central Buckeye couplings 
and robust Pullman gangways distributed the violent 
shock throughout the Stranraer train without severe 
damage to any one vehicle. 


Air and Water 


TARGET-TOWING AIRCRAFT FOR SWEDEN.—A further 
batch of British target-towing aircraft has been supplied 
to the Swedish armed forces. The machines are able 
to tow 16ft and 30ft winged targets and to operate with a 
tow-line of up to 7000ft long. Rewinding is effected by a 
windmilling winch. These aircraft are Fairey ‘* Firefly ” 
machines, fitted with a Rolls-Royce “* Merlin ” engine. 


Empress OF CANADA.—The Mersey Docks and Harbour 
Board has announced that it has decided to carry out 
salvage operations of the “‘ Empress of Canada,” sunk 
in the Gladstone Dock, by a combination of buoyancy 
and mechanical means. Top weight will be removed 
and some internal buoyancy will be achieved by fitting 
timber bulkheads and pumping out the water, while 
pontoons will provide the necessary external buoyancy. 
For the parbuckling operation a number of steel tripods 
will be erected on the ship’s side, together with the 
necessary local strengthening of the hull structure, 
and connected by steel wire rope to winches placed on 
the opposite quay. 


INSTITUTE OF MARINE ENGrINEERS.—Following an 
examination of the distribution of the membership of 
the Institute of Marine Engineers, the council has 
decided that better service can be provided by local 
sections. The existing sections at Cardiff and Swansea 
have been amalgamated to form a South Wales Section, 
serving the southern half of Wales, and that at 
Kingston-upon-Hull is to include the southern part of 
Yorkshire and the northern part of Lincolnshire. A 
Merseyside and North-Western Section based on Liver- 
pool was formed in January and a section covering the 
West Midlands is to be based on Birmingham. Overseas 
sections have been formed at Calcutta, Melbourne, 
— in addition to that already operating at 
ydney. 
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Notes and Memoranda 


Miscellanea 


Basic RATES OF CAPITAL ALLOWANCES.—A_ booklet 
setting out the basic rates of annual capital allowances 
for plant, machinery and other assets in common use in 
the engineering industry has been issued by the Engineer- 
ing Industries Association, 9, Seymour Street, London, 
W.1. Its price is 3s. 6d. 


InstTITUTE OF WeLDING AWARD.—The council of the 
Institute of Welding has awarded the Sir William J. 
Larke Medal for 1952 to Mr. J. Rannie, M.Sc., M.I.N.A., 
for his paper “* Shipyard Chan: with Special Reference 
to Steelwork Construction in Oil Tankers.” Mr. Rannie 
is welding engineer to John Brown and Co., Ltd., 
Clydebank. 


Taper-LocK BUSHES AND PULLEYs.—We are informed 
by J. H. Fenner and Co., Ltd., of Hull, that it has 
extended its range of pulleys, fitted with taper-lock 
bushes. In addition to the pulleys grooved for tin 
and *4/,,in wide vee belts with this type of bush attach- 
ment, the firm can now supply 126 standard pulley sizes 
with gin grooves. 


_ CONTINENTAL REFINERIES THROUGHPUT.—In 1952 the 
six continental refineries operated by the Anglo-lranian 
Oil Company, Ltd., and its associates at Dunkirk, 
L’Avera, Antwerp, Porto Marghera and in Germany, 
increased the amount of oil processed by 3,278,000 long 
tons over the 1951 total to attain an overall amount of 
7,484,000 tons. 


METALWORKING MACHINE TOOL PRODUCTIVITY TEAM 
Report.—The Machine Tool Trades Association 
announces that it has appointed a committee to study 
the metalworking productivity team report recently 
issued. In the meantime, attention is drawn to the 
fact that the recommendations, conclusions and views 
in the report are put forward by the team for considera- 
tion and discussion and are not necessarily to be regarded 
as being endorsed by the machine tool industry, the 
Machine Tool Trades Association or the firms which 
lent the services of the members of the team. 


PETROLEUM INFORMATION.—The Petroleum Informa- 
tion Bureau, 29, New Bond Street, London, W.1, states 
that it publishes a range of literature about oil, copies 
of which may be obtained free of charge, and that it 
has available, on free loan, a number of films and other 
visual aids. The literature consists of “* Notes About 

il,” and a number of pamphlets which deal with 
prospecting, drilling and refining ; transport; pro- 
duction and general subjects. There are some 180 
sound and silent, 16mm and 35mm, films and several 
film-strips and in addition sets of oil samples and 
molecular models. 


Motor-Car Exports.—In a speech at Cardiff on 
Wednesday evening last, Mr. R. Gresham Cooke, 
director of the Society of Motor Manufacturers and 
Traders, said that since the end of the war the British 
motor industry had exported over 2,500,000 cars and 
commercial vehicles, the total value of which was £882 
million. The industry was still exporting at the rate of 
30,000 vehicles a month, which was a little under 50 
per cent of its output. That, Mr. Gresham Cooke 
commented, was considerably better than Germany 
and France, which were sending overseas about 32 
per cent and 20 per cent, respectively, of their motor 
vehicle output. Mr. Gresham Cooke went on to say 
that, recently, the British motor industry had been 
unable to sell at its previous high rate in its best markets 
because those markets had not had the currency avail- 
able to buy. Despite that, however. the industry was 
still the world’s largest vehicle exporter. 


INSTITUTE OF METALS AWARDS.—The council of the 
Institute of Metals has awarded the 1952 W. H. A. 
Robertson Medal and a premium of 50 guineas to Mr. 
John Francis Waight, for his paper on “* Gas Equipment 
for the Thermal Treatment of Non-ferrous Metals and 
Alloys.” The medal and premium, placed at the coun- 
cil’s disposal by W. H. A. Ro nm and Co., Ltd., 
are awarded annually for the encouragement of the 
writing and publication in the Inst‘tute’s Journal of papers 
on engineering aspects of non-ferrous metallurgy. 
MSS. of such papers should be addressed to the Secre- 
tary, Institute of Metals, 4, Grosvenor Gardens, London, 

The council has also made two awards of ten 
guineas each for essays submitted in connection with the 
Institute’s annual Students’ Essay prize competition. 
The awards are to Mr. R. D. Stacey, of the University of 
Birmingham, for an essay on “Some Experimental 
Evidence for Dislocations” and to Mr. G. Thomas, 
of Cambridge University, for an essay on “ Martensitic 
Transformations in Non-ferrous Metals and Alloys.” 


TEMPORARY LOw-PowER TELEVISION STATION NEAR 
BRIGHTON.—The B.B.C. states that the temporary 
re ny ay television station to be installed near Brighton 
will in service before the Coronation. The site is at 
Trulei Hill, 3} miles north of Kingston-upon-Sea 
and the station is intended to improve reception in 
Brighton, Hove, Worthing and Shoreham-upon-Sea, 
where reception from Alexandra Palace is at present 
unreliable. The station will work on the same fre- 
quencies as those later to be used by the permanent 
medium-power station which the B.B.C. intends to 
build at Rowridge in the Isle of Wight, namely, 56-75 
Mc/s for vision and 53-25 Mc/s for sound, which are 
also used by the high-power station at Kirk o’Shotts 
in Scotland. The new temporary station (and, later, 
the permanent station at Rowridge) will use the asym- 
metric side-band method of transmission and vertical 
polarisation. Thus, receivers and aerials arranged for 
reception of the temporary station will be suitable 
pet with some change in orientation) for receiving 
the transmissions from Rowridge. 
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Personal and Business 


Mr. G. P. Cray has been appointed chief 
~, Metals Division of Imperial Chemica! 
td. 


engineer of 
I Ndustries, 


Wo r Etectric Toots, Ltd., has opened « new offi 
and service depot at 405, York Road, Leeds, °, under the 
direction of Mr. D. S. Powell. 


FAWCETT, PRESTON AND Co., Ltd., Bromboroy 
Cheshire, announces that Mr. A. M. Leiper, its general 
manager, has been appointed a director. 

Mr. W. B. Rosson has been appointed a director of 
Cantie Switches, Ltd., Bromborough, Cheshire. He has 
been general manager of the company since 1°51, 

Cocksurns, Ltd., Cardonald, states that it i; opening 
branch works at Back Union Road, North Shields on 
March 23rd. The branch will be managed by Mr, L’ W 
Noble. ‘ 

R. H. Winpsor, Ltd., announces that its salcs divisions 
have now been transferred to the head office aii works at 
Leatherhead Road, Chessington, Surrey (iclephone 
Epsom 5631). ‘ 

METROPOLITAN-VICKERS ELECTRICAL ComPay, Ltd 
Trafford Park, Manchester, states that Mr. H. S. Carter 
has been appointed sales manager in the heating anq 
welding department. 


SHay Propucts, Ltd., 17, Little St. Leonards 
lake, London, S.W.14, is now marketing “Spa” steg 
unions manufactured by J. E. Shay, Ltd., Kingsclere 
Road, Basingstoke, Hants. 

CLARKSON (ENGINEERS), Ltd., Nuneaton, states that 
Mr. E. S. Pearson has been appointed a direcior. Mr, 
C. E. Middlemiss, sales manager, is now in fuil charge 
of all the company’s home sales business. 

Mr. W. O. Garpiner has joined the Caledon Ship. 
building and Engineering Company, Ltd., Dundee, as 

eneral manager of the marine engineering department, 
Mr. W. J. Stewart is technical manager of the department, 

THe CARBORUNDUM COMPANY, Ltd., Trafford Park, 
Manchester, states that Mr. F. L. Nobes has been 
appointed a director. Mr. Norman V. Crabtree has been 
appointed manager of the company’s coated abrasives 
division. 

SHORT BROTHERS AND HARLAND, Ltd., Belfast, states 
that Mr. W. H. Hambrook, F.R.Ae.S., sales controller, 
has been appointed technical manager, and will be 
responsible for the general administration and co-ordina- 
tion of work in the technical departments. The post of 
sales controller has been abolished. Mr. Mark Howard, 
formerly contracts manager, has now been appointed 
sales and contracts manager. 


CROMPTON PARKINSON, Ltd., states that Mr. J. V. 
Daniel has been appointed a joint managing director. 
Mr. J. B. Scott has now become a sales director and, 
from April Ist, will take executive responsibility for home 
and overseas sales. Mr. C. F. Dickson will continue 
as a sales director until June 30th, and will serve there 
after as a member of the board. Mr. D. E. Graham, 
general sales manager of the overseas division, has been 
appointed an executive director. 


Contracts 


ConTRACTs have been placed by the British Electricity 
Authority during February for power stations, trans- 
forming stations and transmission lines amounting in 
the aggregate to £4,891,135. The principal contracts 
include : Hackney power station, wharfside foundations 
(J. L. Keir and Co., Ltd.); Tilbury power station, 
two 60MW turbo-generators, condensing and feed 
heating plant (C. A. Parsons and Co., Ltd.) ; Drakelow 


power station, Burton-on-Trent, high pressure steam 
and feed piping (Aiton and Co., Ltd.) ; eaford power 
station, Stone, Staffs, 132kV transformers (British 


Thomson-Houston Company, Ltd.) ; Connah’s Quay 
power station, near Flint, 11-8kV and low voltage 
cables and connections (British Insulated Callender’s 
Construction Company, Ltd.) ; Wakefield power 
station, Yorks, railway sidings (William Jones, Ltd.) ; 
Stella North power station, near Newcastle upon Tyne, 
low pressure valves (J. Blakeborough and Sons, Ltd.) 
and 3-3kV and 415V switchgear and accessories (A. 
Reyrolle and Co., Ltd.); Blackpool power station, 
five 1280kW diesel alternator sets (Harland and Wolff, 
td.); Carrington wer station, near Manchester, 
high pressure pipework and valves (Stewarts and Lloyds, 
td.) ; hadderton power station, Oldham, high 
pressure and low pressure pipework equipment (Stewarts 
and Lloyds, Ltd.) ; Hartshead power station, Staly- 
bridge, two 37-5MVA generator transformers (English 
Electric Company, Ltd.) ; Kendal power station, two 
2000kW diesel alternator sets (Mirrlees, Bickerton and 
Day, Ltd.) ; Lodge Road substation and St. Mary- 
lebone power station, London, 66kV, 2500MVA switch- 
ear (British Thomson-Houston Company, Lid.) ; 
ashveed substation, near Southampton, 132kV, 
3500MVA switchgear (British Thomson-Houston Com- 
pany. Ltd.) ; Bourneville, Warwickshire, 132kV, 
SOOMVA switchgear (A. Reyrolle and Co., Ltd.) ; 
Ystradgynlais substation, South Wales, 132kV, 1I5S00MVA 
switchgear (Metropolitan-Vickers Electrical Company, 
Ltd.) ; Corby substation, Lincs, 60MVA, 132/33kV 
transformers and earthing transformers (British Electric 
Transformer Company, Ltd.) ; Skelton Grange-Rodley, 
Yorks, 132kV overhead lines (Pirelli-General Cable 
Works, Ltd.) ; Sowerby Bridge-Thornhill/Halifax, 
132kV overhead line (Riley and Neate, Ltd.), and 
Clyde’s Mill substation, Glasgow, 132kV, 3500MVA 
switchgear (Metropolitan-Vickers Electrical Company, 
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British Patent Specifications 

When on invention is communicated from abroad the name and 

of the communicator are printed in italics, When an 
ore 1 is not illustrated the specification is without drawings. 
¢ first given ks the date of application ; the second date, 

‘the end of the abridgment, is the date of publication of the 
w aplele specification. 

Copies of specifications may be obtained at the Patent Office 
Sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 
2s, 8d, each. 

CRANES AND LIFTING DEVICES 


7707. March 12, 1949.—TRAVELLING-CRANE 
"WueeLs, Hadfields, Ltd., East Hecla Works, 
Sheffield, 9. (Inventor : Andrew Martin Leiper.) 
the wheel shown in the drawing a set of lugs A 
extending radially outwards from the centre of the 
hub B register with the spaces between a set of lugs C 
extending inwards from the centre of the rim D. 
The discs E, machined to fit the outer surfaces of 
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hub boss and the inner surface of the rim, are bolted 
to each side of the lugs. The discs are chamfered 
to clear the radiused roots of the lugs and are pro- 
vided with recesses in their outer faces to receive the 
heads of the bolts and nuts. The two sets of lugs 
act as splines and offer a large area of contact between 
the relatively softer steel of the hub and the harder 
steel of the rim to preserve a close fit for the trans- 
mission of the torque. The bolts merely locate the 
discs and are under tensile load only.—February 18. 
1953. 


MACHINE TOOLS 


687,393. May 17, 1951.—PLANING MACHINES, 
Oskar Waldrich, Werthenbach, Kreis Siegen, 
Germany. 

The invention relates to metal planing machines, 
its purpose being to provide means by which a 
lateral yielding and displacement of the columns, 
shifting of the bed, and damage to the foundations 
are prevented. The drawing shows a twin column 
planing machine built according to the invention. 
The base-plate A is sunk into the concrete foundation 
B and is secured to it by a relatively large number 
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of foundation bolts C. After setting of the base- 
plate, the bed D is put into position and secured to 
the base-plate by bolts not shown. Then the columns 
E are placed in position on either side and firmly 
secured to the bed by bolts F and to the base-plate A 
by bolts G. Tie bars H are inserted in bores J 
through the columns and base-plate and secured by 
the aid of hammer-shaped heads K in anchor plates 
L. By these means a planing machine is provided 
with a bending and torsion-resisting base-plate, 
to which the bed and the column or columns are 
firmly secured.—February 11, 1953. 


MINING ENGINEERING 


687,488. October 6, 1949.—TURNTABLE FOR COLLIERY 
Tus, The National Coal Board, Hobart House, 
Grosvenor Place, London, S.W.1. (dnventor : 
Cecil Vowe Peake.) 

According to the drawings the turntable comprises 

a circular platform A mounted on a centre thrust 

bearing B, and is driven from above or below by 

means of a shaft C. The platform is also supported 
on rollers D mounted on the foundation E at intervals 
around the underside of the turntable. The platform 

Totates inside an annular upstanding flange F. The 
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turntable has also an annular flange G forming a 
check which confines a tub to be retained on the 
turntable in a direction substantially tangential to the 
turntable. A fixed abutment deflecting plate H is 
mounted above the turntable and is supported from 
the flange ring F, and by a rod J from the ceiling. 
This abutment plate H has a side K lying over the 
table and in the path of a tub carried on the platform 
and this side is parallel to the rails L of a runway 
on which the tubs are discharged after being turned 
through the desired angle. This runway is sub- 
stantially tangential with regard to the centre of the 
turntable, and the rails ZL of this runway may be 
supported from above at a suitable angle to the 
horizontal plane of the platform. The rails pass 
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through the flange F level with the platform so that 
the wheels of a tub can run from the platform A on 
to the rails. The tub to be’ turned is run down the 
two rails M on to the platform A between the two 
annular check flanges F and G, and is carried round 
by the continuously rotating platform until the tub 
moves against the deflecting abutment K, which causes 
the tubs to be discharged on to the rails L of the 
receiving runway. The platform or turntable rotates 
at about the speed at which the tubs run on to the 
platform, and only one tub is on the platform at 
any time. The device!enables the tubs to be 
through any desired angle according to the setting 
of the abutment deflecting plate and the receiving 
runway.—February 18, 1953. 


VALVES 


687,637. June 8, 1951.—PistoN VALves, Rich. 
Klinger Aktiengesellschaft, Gumpoldskirchen, 
near Vienna, Austria. 

The piston valve described in this specification is 
designed to eliminate practically all resistance to 
flow, and at the same time to provide a design of 
valve, easy to manufacture, which gives a satisfactory 
sealing effect. As the drawing shows, the inlet 
passage A and the outle ‘passage B are in line, and 
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the axis of the piston C is set at an angle of about 
45 deg. to the axis of the passages. The piston C has 
a bore D which, when in the open position, registers 
in line with the two passages. Sealing action is 
obtained by two elastic packing rings E and F, held 
apart by the spacer G. These packing rings are 
compressed by the gland of the valve which, in the 
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usual way, is attached to the casing by bolts and 
nuts. The piston is operated by a handwheel in the 
normal manner. In the body of the casing are screws 
H which prevent the piston and the spacer from 
rotating. In its closed position the piston is at the 
bottom of the bore, and below the range of the packing 
ring F.—February 18, 1953. 


POWER TRANSMISSION 


687,502. June 6, 1950.—REDUCTION GEAR UNITs, 
The Normand Electrical Company, Ltd., Neco 
Works, North Street, Clapham Common, 
London, S.W.4. (Inventor: Albert Jackson 
Oliver.) 

The invention seeks to provide a gear unit for 
electric motors which is both simple to manufacture 
and rigid in construction. As the drawing shows, the 
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cast casing has a circular portion A. At the motor 
end the casing is partly closed by a flange B, with an 
eccentric circular opening. At the centre of the 
casing is an integral web C which is gapped above and 
below, and carries a bearing aperture D which is 
concentric with the end opening. The other end has 
a flanged portion F which takes the closure plate G 
carrying a bearing for the main output shaft H and 
a spring-controlled oil seal. The drawing clearly 
shows the arrangement of the two layshafts J and K 
and the gears from the motor pinion L to the final 
gear wheel M on the main output shaft. For small 
speed reduction only one layshaft may be needed.— 
February 18, 1953. 


PUMPS 


687,538. February 9, 1951.—RECIPROCATING OIL 
Pumps, Daimler-Benz Aktiengesellschaft, of 
Stuttgart-Unterturkheim, Germany. 

The invention relates to lubricating oil pumps for 
internal combustion engines, its object being to 
improve the pivot arrangement and the functions 
of the control valves. As the drawings show, the 








No. 687,538 


eccentric A, which operates the pump, is mounted 
on a web of the crankshaft, giving an appropriate 
eccentricity B. The piston C slides in the cylinder 
D, which has a bushing E, with slots F. The cylinder 
oscillates on a pivot member G, which can be inserted 
from outside the engine casing. This pivot is hollow 
and contains a wall H separating the suction and 
delivery sides of the pump, and slots J and K for the 
suction and delivery ports. At each revolution of the 
crankshaft the pump cylinder moves through an 
angle. By this motion the slots F in the bushing E 
come alternately first on the upward movement of 
the piston into overlapping relation with the suction 
slots J in the pivot, and secondly, on the pressure 
stroke, with the delivery slots K. The oil is thus 
drawn from the oil sump and delivered to the filter Z, 
which forms part of the pressure side of the pivot 
goo and so to the crankshaft bearings.—February 
18, 1953. 
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Catalogues 


Morors, Ltd., Witton, Birmingham, 6.—General 


Hiccs 
catalogue, 1953. 

W. PINDER AND Son, Ltd., King Street, Peterborough.—Lathe 
cabinet catalogue. 

J. H. FENNER AND Co., Ltd., Hull, Yorkshire.— 
P.V.C. colliery conveyor bel ting. 


“* Fenaplast ” 


SLACK AND PARR Ltd., Kegworth, near Derby.—Brochures 
describing the range of * * SPK ” drill heads. 

Hopxinsons, Ltd., Huddersfield—Catalogue of manually 
operated and electrically operated soot blowers. 

Enais, Ltd., 25, Victoria Street, Westminster, London, S.W.1.— 
Leaflet describing “‘ Hyprez ”’ diamond compound. 

BRITISH JEFFREY-DIAMOND, Ltd., Stennard Works, Wakefield.— 
Folder No. 1490, describing a section-belt conveyor. 

LaurRENCE, SCOTT AND ELECTROMOToRS, Ltd., 431, Grand 
Buildings, ee Square, London, W.C.2.—Publication 
dealing wi * N-S ” variable speed a.c. motor. 

TAYLOR rl Company, Ltd., 189-191, Drummond Street, 
Euston, London, N.W.1,. —Instruction booklet relating to 
“ Lo-Hi electric hoists, winches, capstans and overhead 
travelling cranes. 

WARDLE ENGINEERING Company, Ltd., Old Trafford, Man- 
chester, 16.—New literature on lighting equipment, including 
reflectors, floodlights, fluorescent, watertight, bulkhead and 
prismatic fittings for industrial use ; also flameproof and glass- 
ware fittings. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, March 13th.—Crewe BRANCH : Royal Hotel, Nantwich 
Road, Crewe, ““ Modern Domestic Electrical Installations,” 
R. Q. Nicholls, 7.30 p.m. 

Mon., March 16th.—CENTRAL LONDON BRANCH: St. Ermin’s 
Hotel, Caxton Street, London, S.W.1, “ Automobile Electric 
Equipment,” W. Cooke, 7.10 p.m. 

Tues., March 17th.—LONDON NaTIONAL LEcTuRE: Lighting 
Service Bureau, 2, Savoy Hill, London, W.C.2, “ The Applica- 
tions of Electricity to Oil Refineries,” S. York, 6.30 p.m. 

Wed., March 18th. —COVENTRY BRANCH : Room A. 5, Technical 
College, Coventry, “‘ Planned Maintenance Relative to Elec- 

trical Breakdowns,” H. Westwood, 7.15 p.m.——S.W. LoNDON 
BRance : Guild House, 32, Worple Road, Wimbledon, 

“ Electrical Maintenance—Location of Faults,” P. H. Usher, 
8.15 p.m.——MANCHESTER BRANCH Engineers’ Club, 
Square, Manchester, “ Circuit Breakers,” T. Atherton, 
7.30 p.m. 

Thurs., March 19th.—KeEnt BRANCH: Royal Star Hotel, Maid- 
stone, “‘ Induction Motors,” C. Severs, 8 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Tues., March 24th.—W. MIDLANDS SECTION : Technical College, 
Wulfruna Street, ae, “The Principles of Elec- 
tronic Computing Machines,” B. V. Bowden, 7.15 p.m. 


CHEMICAL SOCIETY 


Thurs., March 19th.—NERNST MEMORIAL LECTURE : 
House, Piccadilly, London, W.1, J. R. Partington, 7 


ENGINEERS’ GUILD 


To-day, March 13th.—W. MmDLANDS BRANCH : Station Hotel, 
Stafford, Informal Meeting to discuss the formation of a Centre 
at Stafford, 6.30 p.m. ‘ 

Thurs., March 19th.—METROPOLITAN BRANCH: Caxton Hall, 
Caxton Street, Westminster, S.W.1, Discussion on “ The 
Statutory Registration of Engineers,” 6 p.m. 

Imperial Hotel, 


Re 
30 p.m. 


Tues., March 24th.—W. MIDLANDS BRANCH : 
Temple Street, Birmingham, Film, “ Inland Waterways,” 
introduced by F. E. B. Clayton, 6.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Wed., March 18th.—Tees-se Group: Cleveland Scientific 
and Technical Institution, Corporation Road, Middlesbrough, 
$e os gn for Schools,” J. W. Howell, 6.30 p.m.——N. LANca- 


SHIRE © of Commerce, 49a, Fishergate, 
Preston, ne * Lighting and Vision as Age ‘Advances,” an. GC 
Weston, 7.15 p.m. 


Thurs., March 19th.—GLOUCESTER AND CHELTE! 
General Electric ae, Lid. 2, St. 
Gloucester, Film Show and Annual Ge 

—! “a 23rd.—LEICESTER CENTRE 

Charles — Leicester, 
en 6.30 p. 

Tues., March 24th. ai en. CENTRE : 
Service Centre, meng pe 1 penis 
yards,” J. S. McCulloch, 6p 


INCORPORATED PLANT ENGINEERS 


Tues., March 17th.—HERTFORDSHTRE DiscussioN GROUP : 
Peaken Hotel, St. Albans, “Rubber in Industry,” R. E. 
Reynolds, 7.30 p.m. 

Wed., March 18th.—KENT BRANCH: Bull Hotel, Rochester, 
“ Fluid Flow,” R. F. Walters, 7 p.m.——WESTERN BRANCH : 
Grand Hotel, Bristol, Annual General Meeting, “‘ Some 
Aspects of Metallurgy in Plant Engineering,” J. Hinde, 7.15 p.m. 


TENHAM CENTRE : 
Aldate Street, 
eneral Meeting, 6.15 p.m. 

. Midlands Electricity 
Display Lighting for the 


Electricity Board’s 
“ Lighting in Ship- 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., March 25th—Lonpon BrancH: Waldorf Hotel, Ald- 
wych, London, W.C.2, Paper and Film on “ Match Plates,” 
D. H. Potts, 7.30 p.m. 


INSTITUTE OF ECONOMIC ENGINEERING 


To-day, March 13th.—Cowdray Hall, Henrietta Place, Cavendish 
Square, London, W.1, “‘ Management in Action,” G. P. E. 
Howard, 7 p.m. 


INSTITUTE OF FUEL 


Tues., March 24th.—Institution of Mechanical Bevnens, 
Storey’s Gate, St. James’ 's Park, London, S.W.1, “‘ Experience 
with Spreader Stokers,” T. H. Lindsay and P. Pilkington, 5 p.m. 


INSTITUTE OF NAVIGATION 


Fri., March 20th.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “‘ Dead Reckoning in Space,”’ Samuel 
Herrick, 5 p.m. 


THE ENGINEER 


INSTITUTE OF PETROLEUM 


Tues., March 24th.—26, Portland Place, London, W.1, “A 

ium on the Examination of Used hapeeaine Oils,” 

H, Evans, J. B. Matthews, J. Hughes, J. H. T. Brook, and 
R. P. “Taylor, 5.30 p.m. 


INSTITUTE OF REFRIGERATION 


Tues., March 17th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, London, $.W.1, “ The Influence 
ft Manufacture on Machine Design,” R. R. Poole, 
30 p.m 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, March 13th.—S. WaLes Group: S. Wales Institute of 
Engineers, Park Place, Cardiff, “ Plastics and Their Use in the 
Motor Industry,” A. Jones, 7 p.m. 

Wed., March 18th—N.W. Centre: Victoria Hotel, 
Selection of Short Papers by Members, 7.30 p.m. 

Thurs., March 19th.—YoORKSHIRE CENTRE: Hotel Metropole, 
King Street, Leeds, ‘‘ Automotive Fuels—Petrol and Diesel,” 
B. H. J. Thomas, 7.30 p.m. LONDON CENTRE: Royal 
Society of Arts, John Adam Street, Adelphi, London, W.C.2, 
“* Vehicle Maintenance from the Aspect of Safety,” J. H. 
Vincent, 6.30 p.m. 

Tues., March 24th.—N.E. of ENGLAND Group : County Hotel, 
ana upon Tyne, Selection of Short Papers by Members, 

p.m. 


Wigan, 





INSTITUTE OF WELDING 


To-day, March 13th.—S.W. BRaNcH : Radiant House, Colston 
Street, Bristol, “ Setting Up, Holding and Positioning for 
Manual and Automatic Arc Welding,”’ D. Ross, 7 p.m.—— 
BIRMINGHAM BRANCH : James Watt.Memorial Institute, Great 
Charles Street, Birmingham, Film, “‘ Hardsurfacing,”” 7 p.m. 
——E. MIDLANDS BRANCH: Technical College, Lincoln, 
“* Developments in Welding Research,”’ H. G. Taylor, 7.15 p.m. 

Wed., March 18th.—WOLVERHAMPTON BRANCH : Victoria Hotel, 
Victoria Square, Wolverhampton, “ A Review of Technical 
Works at the B.W.R.A.,” A. A. Wells, 7.30 p.m.——N. LONDON 
BRANCH : . Essex Technical College, Walthamstow, 
“ Hard Facing and gen ey of Worn Parts,” M. Riddi- 
hough, 7 p.m.——W. TLAND BRANCH : Institution of 

eers and Shipbuilders. 39, Elmbank Crescent, Glasgow, 
C.2, “Recent Developments in Arc Welding Electrodes,” 
D. M. Young. 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 
Tues., March 24th. —Institution of Electrical Engineers, Savoy 
Place. C2, “ Hy 


. London, ulics in Modern Tractors,” 
H. E. Ashfield, 2.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


March 14th. —MIDLANDS BRANCH: The University, 
und Street, Birmingham, “ * Pneumatic Conveying : Part I, 

The Possess Drop During Horizontal Conveyance, * D, M. 

— J. F. Richardson, R. H. Clark, and D. E. Charles, 
p.m. 


Sat., 


INSTITUTION OF CIVIL ENGINEERS 


Tues., March 17th.—OrRDINARY MEETING : Great George Street, 
Westminster, London, S.W.1, “ Special Features of the Affric 
Hydro-Electric Scheme (Scotiand), ”” C. M. Roberts; “Scale- 
Model Experiments on High-Head Siphons and Vortex 
yes he gueea Thereto,” Wilfred twood and Jack 
Tues., March Bath. —Pusiic HEALTH MEETING: Great George 
Street, Westminster, London, S.W.1, “‘ Controlling Factors in 
the Choice of Sewage Treatment Processes for Sewage 
posal,” Fillingham Brown, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, March 13th.—N.E. Centre: Liberal Club, Pilgrim 
Street, Newcastle upon Tyne, Discussion on “The Use of 
Atomic Energy for Peaceful Purposes,” introduced by N. 
Thorley ; ; “ The and Society,” introduced by W. W. 
Campbell ; “‘ The National Fuel Policy, with Reference to the 
Ridley Report, ” introduced by J. B Jackson, 7.15 p.m. 

Mon. to Wed., March 16th to 18th.—MEASUREMENTS SECTION : 
Savoy Place, London, W.C.2, a. er of Papers on Insulat- 
ing Materials. Monday, Session 1, “‘ Permittivity and Dielec- 
tric Losses in Solids, 5.30 p.m.; Tuesday, Session 2, “‘ Per- 

mittivity and Dielectric Losses in Liquids,” 2.30 p.m.; Session 3, 
“ Electric Strength and Breakdown Mechanisms,” 5.30 p.m.; 
Wednesday, Session 4, “‘ General Properties and Stability of 
Insulation,” 2.30 p.m.; Session 5, “* Classification, Specification 
and Testing,” 5.30 p.m. 

T- March 17th.—S.W. SCOTLAND Sus-CENTRE : Institution of 

and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
es 2, “Some Researches on Circuit Breaking by Means of High- 
ytuae Circuit Breakers, with Special Reference to Current 
Chopping,” A. F. B. Young, 7 p.m. 

Wed., March 18th.—S.E. SCOTLAND SuB-CENTRE : Heriot-Watt 
College, Edinburgh, “ Modern Trends in Aerial Design,” 
J. Patterson, 7 p.m. 

Thurs., March 19th.—UTILIsATION SECTION: Savoy Place, 
London, W.C.2, Discussion on “‘ Economies in Wiring Prac- 
tice,”” opened by Forbes Jackson, P. McKearney and A. V. 
Milton, 5.30 p.m. 


INSTITUTION OF ENGINEERING INSPECTION 


Wed., March 18th.—N.E. Coast BRANCH : Roadway House, 8, 
Oxford Street, Newcastle upon Tyne, “‘ Radiography,” Mr. 
Gottfeld, 7.30 p.m. 


ENSEIIUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND 


Tite, March 13th.—JoInT MEETING WITH DUNDEE INSTITUTE OF 
ENGINEERS : Engineering Department, University College, 
Dundee, “ Inspection Problems in the Manufacture of Modern 
Jet Engines,’ C. Garside, 7.15 p.m. 

Tues., March 24th.—39, Elmbank Crescent, Glasgow, “‘ Fire 
Protection of Buildings,” N. Strother Smith, 7.15 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., March 18th.—Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, London, S.W.1, Annual General Meet- 
ing, “‘ Locomotive Maintenance,” R. C. Bond, 5.30 p.m. 


INSTITUTION OF Pay HOE ENGINEERS 


To-day, March 13th.—GENERAL MEETING: Storey’s Gate, St. 
James’s Park, London, S.W.1, “ eae for Steam Power Plant,”’ 
a Review of Work of a! Sub-Committee of the British Electrical 
and Allied Industries R and 
1951, compiled by A. M. Sage, 5. £7) p.m. 
Mon., ‘March 16th.—MIDLAND BRANCH, GRADUATES’ SECTION : 
James Watt Memorial Institute, Great Charles Street, Birming- 
m, “ Science in the Coal Industry,” H. R. Gregory, 6.30 p.m. 
Wed., March 18th.—WESTERN BRANCH, GRADUATES’ SECTION : 
Electricity House, Colston Avenue, Bristol, Brains’ Trust, 
7 p.m.—CovenTRY A.D. GRADUATES’ SECTION: Craven 
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Arms Hotel, i, Comentey, Petrol Injection Applied to the Au. 





mobi iddieton, 7.30 p.m. 

Thurs. March 19th.—ScotTisH BRANCH: Rx Techn; 
Coll eee, mex y Street, Glasgow, Presidentia! “aarti 
David Pye, 7.30 p.m. ——WESTERN BRA “ae > Cornwall 7, § 
nical liege, “Trevenson Pool, Redruth, “ Welcing in Mat 

« Pemberton, 7.15 p.m. ating 






ing 
Fri., March 20th. aman MEETING ARRANGED | Co 
JUNCTION WITH THE APPLIED MECHANICS Group : * 
Gate, St. James's Park, London, S.W.1, “ A Room Tema” $ 
for Three-Dimensiono| rob =} 



















J. H. Lamble and Salah E. z vo gee 3 “ The Use of Gely 

—— in — Analysis,” J. D. C. Crisp, 5.30 Pm tin 
N BRANCH: Royal Naval Enginee:j ing “Col 

psec a Plymouth, “ Welding in Marine Engi: -ering,” H ‘te 






Pemberton, 6 p.m. 

Sat., March "21st. — YORKSHIRE BRANCH, GRADU 
The University, Leeds, “‘ Hydraulic Plant R 
W. P. Polling, 2.30 p.m. 


INSTITUTION OF PRODUCTION ENG| 
To-day, March 





“S’ Section ; 
Sanisation ” 






EERS 
13th.—EASTERN COUNTIES v4 N: Pu 














Library, Ipswich, Annual General Meeting, “ ‘ lc 
Symposium,” S. k, R. H. Revett, ft. Mee Tool 
J. Harper, and L. A. Childs, 6.30 p.m. WEST: N Secnee 

Wheatstone Hall, Brunswick Road, Gloucester, “he Activitie 





of the Production Engineering Research Assoc 









on,” 

Galloway, 7.15 p.m. DF. 

Mon., March 16th.—Dersy SeEcTION : College o° Art, Green 

Lane, Derby, Annual General Meeting, folloyod by Film, 
p.m.——N.E. Section : N. of England Institue of Mj 

oa Mechanical Engineers, Neville Hall, Wesigate Road, 





Newcastle upon Tyne, “ Arc Welding as an Aid to | I roduction,” 
D. G. Sinfield, 7 p.m. 

Tues., March 17th.—SOUTHERN SECTION: Munic al 
Annexe, Anglesea Road, Portsmouth, “ Production Engineer. 
ing Research, with Special Reference to Met! Cutting” 
K. J. B. Wolfe, 7 p.m. 

Wed., March 18th.—BIRMINGHAM SECTION : James Watt Mem. 
orial Institute, Great Charles Street ,Birmingh am, Annual 
General Meeting, Section President's Address, 7 p.m. 

Thurs., March 19th.—CoveNTRY SECTION : Geisha Café, Hert. 
ford Street, Coventry, ‘‘ Machine Tools—Meta! Working," 
R. D. G. Ryder, 7 p p.m.——GLASGOW SECTION : Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
C.2, “ Increased Productivity by the Use of Compressed Air,” 
. wo Willcox, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., March 16th.—MEeRsEYsIDE: Electricity Showrooms, 
Whitechapel, Liverpool, “‘ Engineering for a New Produc, 
D. C. Crabbe, 7 p.m. 


NSTITUTION OF SANITARY ENGINEERS 


Wed., March 18th.—Caxton Hall, Westminster, London, $.W,\, 
“Public Health Engineering in Britain and America, ” Peter 
C. G. Isaac, 6 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., March 171th—WALES AND MONMOUTHSHIRE BRrancu ; 
S. Wales Institute of Engineers, Park Place, Cardiff, “ Tubular 
Structures,”” J. R. M. McEwen, 6.30 p.m, 

Wed., March 18th.—ScottisH BRANCH: Royal Technical 
College, George Street, Glasgow, “‘ Tension Members in 
Engineering Structures,” ae Nelson, 6 pa —— lou 
BraNcH : The University, Leeds, “ Report he Papers 
Given on Concrete Shell Roe in London, Poy m9so "HE 
Manning, 6.30 p.m. 


IRON AND STEEL INSTITUTE 


Thurs., March 19th.—4, Grosvenor Gardens, London, S.W.I, 
Twenty-second Meeting of the Iron and Steel Engineers’ Group, 
“ Industrial Electric Furnaces,” J. C. Howard, 10.30 a.m. to 





























12.45 p.m.; “ Electric Distribution in Iron and Steel Works : 
Planning and Tees the Installations at Margam and 
Abbey Works,” T. B. Rolls and E. C. Slater, 2 p.m. to 4 p.m. 






JUNIOR INSTITUTION OF; ENGINEERS 


To-day, March 13th.—Townsend House, Greycoat Place, London, 
S.W.1, “ Electronic Components : Elements of an 
Industry,” J. D. Hinchcliff, 7 p.m. 
Fri., March 20th.—ORDINARY MEETING: Townsend Hous, 
Greycoat Place, London, S.W. * “ The Aether—an Engineering 
Conception,” J. Heywood, Tp. 











NORTH-EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, March 13th.—Mining Institute, Newcastle upon Tyne, 
“ The Use of Heavy Fuels in Diesel es of Marine Auxiliary 
Sizes,”’ J. Smith, 6.15 p.m. 

Fri., March 20th. far A om and Philosophical Society, New- 
castle upon Tyne, “ The Development and Maintenance of 
Post-War Naval Machinery,” A. F. Smith, 6.15 p.m. 


ROYAL SOCIETY OF ARTS 


Wed. March 18th.—John Adam Street, Adelphi, London, W.C.2, 
“ The Contemporary Role of Industrial Standards,” H. AR. 
Binney, 2.30 p.m. 


SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS 


Mon., March 16th.—The University Building, St. George's 
a Sheffield, ‘‘ New Die Block Plant at Walter Somers, 
, Halesowen, Birmingham,” F. J. Somers, 7.30 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Tues., March 17th.—CHEMICAL page ed Group : Burlington 
House, Piccadilly, London, “ Objectivity in the Design 
of Sulphuric Acid Plants,” slay Robson. 

Thurs., March 19th.—ROAD AND BUILDING MATERIALS GROUP : 
Building Centre, Store Street, Tottenham Court Road, London, 
W.C.1, “* Differential Thermal Analysis and its Application to 
the Study of Building Materials,” D. B. Honeyborne, 6 p.m. 


SOCIETY FOR WATER TREATMENT AND 
EXAMINATION 


Fri., March 20th.—Metropolitan Water Board, New River Head, 
Rosebery Avenue, London, E.C., Annual General Meeting, 
“ Application of Spectro Phacatiotiee in the Examination of 
Waters,” R. C. ,Hoather ; “Experience with Rhodocapsa” 
J. D. Joseph ; “ Experience with an Experimental Softening 
Plant,” rE. P. Hornby, 10 a.m. 


STOKE-ON-TRENT ASSOCIATION OF ENGINEERS 


Sat., March 14th.—Midlands Electricity Board, Back Glebe 
Street, Stoke, “‘ Rubber,” K. Leyland, 6 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Wed., March 18th.—MANCHESTER BRANCH :_ Engineers’ Club, 
Albert Square, Manchester, “‘ Permali,” T. H. Ison, 6.30 p.m. 
Thurs., March 19th. —LONDON BRANCH : 35, Grosvenor Place, 
London, S.W.1, “ British Inland Waterways,” Robert Aickman, 

6.30 p.m. 
































































